


4 





Tif ¥\\\\ 
fs // if : \\\ \\\ 
HWW. 


CONTROL STRUCTURE 


<2 





*, 
Y FOUNDATIONS 


5 


\- 












GIANT MORGANZA FLOOD CONTROL JOB 
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portion of Morganza, La., Floodway Control 


\ | H S Structure is one of the outstanding pile jobs of 
the year. Skilled planning of operations and 
use of two of the largest pile drivers ever built 
) () f have enabled Raymond to complete this work 
three months ahead of schedule. Structure 


is supported on 3,734 precast concrete piles 





Design and Construction under Supervision of 


) | F 80 to 118 feet in length—prac- 
. tically all driven on a batter. rel 





COL. CHARLES E. HOLLE, U.S.A., District Engineer, 


New Orleans District, Corps of Engineers 


Department of the Army. 


THE SCOPE 
OF RAYMOND'S 
ACTIVITIES ... 
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CONCRETE PILE CC 


140 CEDAR STREET © NEW YORK 6, N. Y 


BRANCH OFFICES in the Principal Ci 


of United States and 
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“CATERPILLAR” 





Big Yellow Machines on 
Colorado’s Model Turnpike 


WHEN you drive between Denver 
and Boulder, Colorado, over the 
new toll turnpike, you will be im- 
pressed by its long, sweeping curves, 
easy grades and superb surface. 
You'll appreciate, too, the saving 
in time and driving effort as well 
as the 8-mile shortening in distance. 
Colorado can be justly proud of 
this superhighway. 

Construction of the turnpike was 
performed by a number of well- 
known contractors, including Peter 
Kiewit Sons’ Co., J. H. and N. M. 
Monaghan, Western Contracting 
Corporation and Colorado Con- 
structors, Inc. With the first con- 
tracts let in late 1950, the job has 
been carried through in good time. 


A great part of the earthmoving 
and grading has been done by 
“Caterpillar” equipment owned by 
the various contractors. ‘‘Cat”’ 
D8, D6 and D4 Tractors, equipped 
with ‘‘Caterpillar’’ Bulldozers, 
handled the short-haul work. Over 
longer distances ‘‘Cat’’ DW20 
Tractors, pulling W20 Wagons or 
No. 20 Scrapers, rolled their big 
loads fast. Much of the leveling and 
surface preparation was done by 
“Caterpillar” No. 12 Motor Graders. 
And numerous “‘Caterpillar’’ Diesel 
Engines powered shovels and com- 
pressors along the route. 


As on practically every important 
highway contract in the nation, the 
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A “Caterpillar’’ D8 Tractor and 'Dozer, owned by Peter Kiewit Sons’ Co., backfills 
around a bridge on the Denver-Boulder Turnpike. Lorain dragline in background is 


powered by a “‘Cat’’ D318 Engine. 





Big loads of fill earth are handled by this “‘Caterpillar’’ DW20 Tractor, pulling a W20 


Wagon. Owned by Peter Kiewit Sons’ Co. 


big yellow machines made by 
“Caterpillar” have contributed to 
the efficiency and speed of this con- 
struction job. Built with the stam- 
ina to stand up and take it under 
the toughest conditions, they keep 
steadily at work with a minimum 
of down-time. And when repairs are 


needed, fast service is always 
available from‘‘Caterpillar’’ Dealers. 

Good equipment is valuable prop- 
erty in times like these. It’s worth 
taking care of. A few minutes a day 
spent on proper maintenance pays 
off in many added hours of profit- 
able work life. 


CATERPILLAR TRACTOR CO., PEORIA, ILLINOIS 
This “‘Cat’”’ No. 12 Motor Grader, owned 
by Colorado Constructors, Inc., is finish- 
ing a shoulder on the new turnpike, Col- 
orado’s only toll road. 
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Electric Corp. plant in East Pittsburgh. 





WESTERN FOUNDATION CORPORATION 


308 W. Washington St., Chicago 6, Ill. ° 2 Park Avenue, New York 16, N. Y. 


D Annex and Warehouse Buildings of the Westinghouse 


WESTERNS 
CAISSON PILES 


IN ADDITION TO THE STEEL SHORTAGE, unusually 
difficult soil conditions created a problem in con- 
structing the pile foundations for the Warehouse 
and D Annex Buildings of the Westinghouse Elec- 
tric Corp. plant in East Pittsburgh. 

THE CLAY WHICH EXTENDS from below the fill to 
just above the rock is interspersed with layers of 
soft shale; and a water-bearing sand-gravel layer 
directly overlying the rock made standard types 
of open caissons impossible. WESTERN, in coopera- 
tion with Stone & Webster engineers, solved the 
problem and saved a large amount of steel by using 
WESTERN’S all-concrete caisson-piles. 

THE CAISSON-PILES were designed for capacities 
up to 450 tons each. WESTERN installed 191 con- 
crete caisson-piles to complete the first section of 
this job. Upon completion of the superstructure, 
WESTERN will install foundations for the second 
section of the Annex Building. Since the piles rest 
on the shale bedrock, any possibility of future set- 
tlement is eliminated. 

DO YOU HAVE A FOUNDATION PROBLEM? 
WESTERN will be glad to place at your disposal the 
advice of competent engineers who have handled 
every type of foundation problem successfully for 
many years. Ask for brochure illustrating and de- 
scribing WESTERN piles and services. 


COMPLETE FOUNDATIONS FOR EVERY TYPE OF HEAVY CON- 
STRUCTION. SPECIALISTS IN SHEETPILE AND COFFERDAM WORK. 
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. | in WIRE ROPE, too 
“ load strain calls for 





| SPECIALIZED muscles 
A 
of 
. Everything looks upside down to the three-toed sloth. Unique among 
4 animals, he prefers to live his life dangling downward from the top 
| branches of tall trees. Helping him to survive in his topsy-turvy world are 
e highly specialized and powerfully developed rear and forelimb muscles. 
- In wire rope, too, specialized jobs call for the right kind of muscle. 
Load strain! Bending fatigue! Shock stress! Abrasion! Each calls for 
? wire rope that best combines the required resistance characteristics. 
le Complete quality control from ore to finished rope; long experience 
d and specialized know-how —these are your assurance that in Wickwire 
r Rope you always get the proper combination of physical properties for 
™ long-lasting, reliable service on your particular job. 
For additional information write or phone our nearest sales office. 
: THE COLORADO FUEL & IRON CORPORATION—Abilene (Tex.) * Denver * Houston * Odessa (Tex.) * Phoenix * Salt Lake City * Tulsa 
THE CALIFORNIA WIRE CLOTH CORPORATION—Los Angeles * Oakland * Portland * San Francisco * Seattle * Spokane 
WICKWIRE SPENCER STEEL DIVISION—Boston * Buffalo * Chattanooga * Chicago * Detroit * Emlenton (Pa.) * New York * Philadelphia 
; 
LOOK FOR 
THE YELLOW TRIANGLE 
ON THE REEL 
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| : IT’S A 600 FROM THE GROUND UP 


| i you famous fe or Econom Y Travels access roads reg 
Fs ’ d-new machine that gives you fal “foot enables you to spot the 
Here's a brand- bility in a 600 cubic valve areas and dner-Denver 600 any- 
* Gardner-Denver dependabiy d undercarriage are Extra esages — properly - iene Deep oil sumps 0” 
. ressor, engine and U! so. | = Goya of low pressure | Yon. essor and engine 
rtable. Comp . 7 it performan ineered ratio of low Pp both compr tion 
po - sioned for high capacity gines re cylinders — it off-level oper@ 
all specially — to high-Prew tures that perm ssary 
FULLY are some of the — eho when necessary- 
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raise compresso 


And a FULL 600 WATER-COOLED | fewer eporatine cost 
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sé 1 600 cubic fee i 
of alr per ml stual ca- lly water-cooled comp 
é sr minute, actua Fully cooled compres 
Se of agg 100 pounds pres- | sor cylinders assure low is - o_o — ron — 
e's pacity, he -ompressor is an 8 | charge temperatures con the MO 
aes sure T es srating at only | hottest day of the year —9rer- 
or erly lubricated cold wea 
| me ant starts. Two-stage y+ 
su or 
? TH RUNNING sures higher output 
od rate operating speed and | work 
on tion mini- 


balanced construc 
mize vibration. 





Everybody wants a look-see when Gardner-Denver introduces a 
new portable compressor. They know from experience that a Gardner-Denver 
completes the job—furnishes low-cost compressed air every single day. 
That’s because only Gardner-Denver makes a two-stage, fully 

water-cooled portable for all weather, and for any altitude. 
So take a look at the Gardner-Denver 600 today. See for yourself how this $ 
sturdy, high capacity portable can speed your big tunnel and 
construction jobs. It'll give you new ideas on low bidding. 













1 


Or write us for the specifications. 


SINCE 1859 


GARDNER-DENVER 


Gardner-Denver Company, Quincy, Illinois 
In Canada: Gardner-Denver Company (Caneda), Ltd., Toronto, Ontario 


THE QUALITY LEADER IN COMPRESSORS, PUMPS AND ROCK DRILLS 
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Like Spring and Baseball 
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CONTROLLED TRACTION—product of exclusive All-Wheel Drive and All- 
Wheel Steer—makes it easy for an A-W Power Grader to deepen ditches and 
widen roads. The powerful front drivers ride the shoulder; the rear drivers 
follow the ditch line, and a beautiful “‘job of work” is turned out. Yes, All- 
Wheel Drive and All-Wheel Steer go together... work together on every job. 
Why be satisfied with less in your next grader? 


AUSTIN-WESTERN COMPANY - Subsidiary of Baldwin-Lima-Hamilton Corporation - AURORA, ILLINOIS, U.S. A. 
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THE DRAMATIC UPSWEEP of lass 
and steel that distinguishes Chicago's 
latest skyscraper apartment building 
was made possible by the unique steel 
design and construction that holds 
the floor-to-ceiling glass walls in 
place. The steel face of the building 
consists of horizontal facia plates 
welded across the spandrel beams 
with vertical I-beam mullions on 5- 
foot j-inch spacings running the 
height of the building 














3600-Ton 
pe| Framework : 
ture 


nique Glass House 


fabricated and erected by AMERICAN BRIDGE 


WO 26-story towers of steel and glass connected at base 







‘a 











Owner: 860 Lake Shore Drive Trust. 
Architects and Engineers: Mies Van Der Rohe, Pace Associates, and Holsman 
Holsman, Klekamp & Taylor, Chicago. 






ment and ground floor comprise this ultra-modern 28%- 
apartment structure. The unique design and construction of th 


If your plans vertical mullions and horizontal facia plates made possible th 


framing that holds the glass walls in place. There are no conven- 


call for structural tional masonry curtain walls. This imposing building occupies ; 


block-long site along Lake Shore Drive and provides a beautifu 


steelwork view overlooking Lake Michigan on Chicago’s swanky North Sid 


within a short drive of the Loop. The 2,842 tons of structura 


call for \ steel and the 856 tons of plate steel for the face of the building 


were fabricated and erected by American Bridge. 


















\ 
\ 
A AMERICAN BRIDGE DIVISION, UNITED STATES STEEL COMPANY, 
GENERAL OFFICES: 525 WILLIAM PENN PLACE, PITTSBURGH, PA. 
Contracting Offices in: AMBRIDGE - ATLANTA - BALTIMORE - BIRMINGHAM - BOSTON - CHICAGID) 
A CINCINNATI - CLEVELAND - DALLAS - DENVER + DETROIT - DULUTH - ELMIRA - GARY - MEMPHI! 
s MINNEAPOLIS - NEW YORK - PHILADELPHIA - PITTSBURGH - PORTLAND, ORE. - ROANOKE - ST. LOU! 


‘ SAN FRANCISCO - TRENTON UNITED STATES STEEL EXPORT COMPANY, NEW YORKIE 


AMERICAN BRIDGE 


your assurance of a better job. 





50 years of ““know how’’ in fabricating and erecting structural steel 
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hydraulic turbines 
by LEFFEL 


Anderson Ranch Dam, located on the Boise 
River in Idaho, U. S. A., is the highest earth-fill 
dam in the world. Two Leffel turbines are in- 
stalled in the Anderson Power Plant which 
provides power for the surrounding area. The 
turbines are of the cast steel spiral case, verti- 
cal Francis type and each is maximum rated at 
28,250 HP, under 324 ft. net head, speed 
277 RPM. 

When you consider turbines for your power 
project (whether it is a new installation or the 
expansion of an existing installation) we ask 
you to keep in mind the services which are 
offered by Leffel. Our 90 years of experience, 


- The “Axabeoon Kanch” POWER PROJECT 
_ United States Bureau of Reclamation 
x & 






our large modern plant, our thorough work- 
manship — all are ready to serve you. 

With a structural height of 456 feet, a base 
width of 2,650 feet and a crest length of 1,350 
feet the Anderson Ranch Dam contains nearly 
10,000,000 cubic yards of earth and rock. The 
reservoir behind the dam will hold 493,200 
acre-feet of water. 


THE JAMES LEFFEL & CO. 


DEPARTMENT C SPRINGFIELD, OHIO, U. 


MORE EFFICIENT HYDRAULIC POWER FOR 90 YEARS 
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*Transite is a registered Johns-Manville trade mark 
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Johns-Manville TRANSITE ¢ 
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| TRANSITE PIPE last longer 
West Virginia city streets? 


Transite Pipe was first installed in this West 
Virginia city in 1935. In addition to heavy 

' street traffic, it has withstood soil conditions 
so destructive that the pipe previously used 
had a service life of only two to three years. 
When the Transite main was recently uncov- 
ered to insert a tap into the line, the pipe 
was found in as good condition as the day 
it was laid! 


it’s reinforced with ASBESTOS 


for lasting strength 


Tuere IS GOOD REASON why Transite* Pressure Pipe — shown 
in the city street above—has already far exceeded engineers’ ex- 
pectations for the service life of pipe used here: 











It’s reinforced with tough, strong, indestructible fibers of as- ' 
This photomicrograph shows how the tough, 


s—the mineral that defies time! 
besto oft strong asbestos fibers are distributed uniformly 
throughout the structure of the pipe. 


Countless numbers of these remarkably strong asbestos fibers 
—their tensile strength is comparable to that of steel—are dis- 
persed uniformly throughout every length of Transite Pressure 
Pipe. This reinforced structure not only contributes to the initial 
strength needed in a pipe designed for use under busy city streets. 
Equally important, it helps assure the /astmmg strength that enables 
Transite Pipe to survive continued corrosive attack, year after 
year... to stay strong in service under conditions that are highly 
adverse to ordinary pipe materials. 





This quality of lasting strength is one of many important ad- On machines like this, the asbestos-cement- 
silica mixture is “built up’ under heavy pres- 


vantages of a pipe engineered with modern water transportation sure into a dense, homogeneous pipe structure. 
requirements in mind. Transite’s Simplex Couplings reduce water- 
line leakage losses to a minimum, provide flexibility to help re- 
lieve the line of soil stresses and traffic loads. Its light weight 
makes for easier handling and effects substantial savings during 
installation. Its smooth interior assures a high coefficient of flow 
(C=140) and, because Transite can never tuberculate, helps keep 
pumping costs low through the years. 


To find out more about how this modern asbestos-cement pipe can 








help solve your waterline problems and save you money, OWNS MANVILLE : a , 
: “ . » y Transite’s flexible Simplex Couplings help re- 
write Johns-Manville, Box 60, New York 16, N.Y. ivi lieve the line of excessive flexural stresses—an 
I ] odded safeguard against pipe failures. 
PRODUCTS 





ashestos-cement, PRESSURE PIPE 
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LMOST 38 miles of Monotube piles, 
from 26 to 82 feet long, support 

the 56 piers (above) for the new Pen- 
rose Avenue Bridge, Philadelphia. It’s 
one of the many types of construction 
where Monotubes are again and again 
the preferred choice. For with Mono- 
tubes, engineers and contractors always 
stand to gain important advantages... 


First, Monotube taper-flute, cold- 
rolled construction means extra strength, 
extra structural value that can be util- 


UNION METAL 


Monotube Foundation Piles 


Penrose Avenue Bridge, Philadelphia 


Construction view of the 56 Monotube-supported piers 
for this important new bridge over the Schuylkill 
River—a joint project of the City of Philadelphia and 
the State of Pennsylvania. Design Engineers: Mod- 
jeshi and Masters; General Contractor: Foley Brothers, 
Inc.; Pile Driving Contractor: Feblbaber Pile Co. 





UNDER WAY... 
















MONOTUBES... 


best for holding structures up 
—and holding costs down! 


ized in designing for heavy loads, often 
requiring fewer piles. Moreover, their 
tapered tubular design makes inspec- 
tion before concreting rapid and easy 
for positive assurance of condition after 
installation. 


Secondly, you simply can’t match light 
weight Monotubes for ease of handling, 
locating and driving . . . nor for sim- 
plified field splicing with fast cut-off 
and minimum waste. 


On job after job it adds up to sound 
foundations with a new low in instal- 
lation time and cost. Get all the facts on 
why these gains are possible with Mono- 
tubes. Just write to The Union Metal 
Manufacturing Co., Canton 5, Ohio. 
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City replaces 38-year-old paving 
with more of the same 


38-year-old Texaco Asphaltic Con- 
crete pavement on William Street, 
Corpus Christi, Texas. Due prin- 
cipally to utility cuts made over the 
years, this was one of 39 blocks 
recently repaved by Corpus Christi. 


Compaction of the asphaltic con- 
crete leveling course was performed 
by a pneumatic tired roller exclu- 
sively. Chief purpose of the leveling 
course was to correct the exception- 
ally high crown of the old streets. 









ations to 


STI, TEXAS, 


Cx yngratul 


coRPUS CHRI 


on its 


100th ANNIV ERSARY 
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Boston 16 Chicago 4 Denver | Houston 1 





The old pavement was scarified and 
removed, after which the original 
foundation was cleaned thoroughly 
and given an asphalt tack coat. 
Photo shows street car tracks being 
removed prior to construction of 
new pavement. 


The new Texaco Asphaltic Concrete 
wearing surface was laid by me- 
chanical paver and compacted by 
3-wheel and tandem rollers. J. M. 
Dellinger, Inc.,the contractor, used 
extra men and equipment to ex- 
pedite the work. 


Two helpful booklets about asphalt paving of all lypes 


can be oblained by city officials without charge by writing 


our nearest office. 


Jacksonyille 2 


& 


A leveling course of Texaco Asphal- 
tic Concrete was spread over the old 
foundation by means of a blade 
maintainer. Approximately 50 
pounds of asphalt mix per square 
yard was required for this course. 





Peoples and Schatzell Streets, with 
the City Hall in the triangle. Both 
these streets were paved with Tex- 


aco Asphaltic Concrete in 1913 and 
were repaved with the same type of 
construction last year. 





fo Fify Goare 


THE TEXAS COMPANY, Asphalt Sales Dept., 135 E. 42nd Street, New York City 17 
Richmond 19 


Philadelphia 2 





Turning on the Power on the 


urner lumpike 


TURNER TURNPIKE Big Red — the International TD-24 
—carries the load for contractors 
pirat ware taken on Oklahoma’s new superhighway 





12,500,000 cubic yards of earth are being 
moved to build the great new Turner Turnpike—a 
four-lane, limited access superhighway between 
Oklahoma City and Tulsa, 88 miles away. 

Contractors on the job report that their Interna- 
tional TD-24s are moving more dirt per day, be- 
cause they have more power, more speed and more 

steer-ability than any other crawler on the market. 
f As Vernon Pool of Pool Construction Co. says, 
“Nothing can beat these TD-24s. We have ten 
of them on our section of the Turner Turn- 
pike. They out perform any other tractor I’ve 
ever seen. Our operators love them. 

‘‘We’ve had all kinds of tractors, but the 
next ones I buy will be Internationals, too. 
One big reason besides their performance is 
that we always get prompt service from our 
International Distributor.’’ 

Get the low-down on TD-24 superiority from 
your International Industrial Distributor. Then 
consider the service he offers you—and you'll be a 
TD-24 man yourself from then on in! 


INTERNATIONAL HARVESTER COMPANY, CHICAGO 1, ILL. 
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HAPPY CONTRACTOR is Vernon Pool (right) as he tells 
International Distributor D. V. MacDonald how good his 
TD-24s are. “One of them has 6,655 hours on the meter in 
three years,”’ says Pool, “‘and it’s working right along with the 
others.” 


INTERNATIONAL 


INTERNATIONAL 
HARVESTER 


POWER THAT PAYS 


TEN TD-24s GIVE PLENTY OF POWER FOR POOL. Pool 
Construction Co. is one of seven contractors with fleets of 
International crawlers on the Turner Turnpike. Pool has 
14 Internationals on its section of the job, and 10 of them 
are TD-24s. Here you see three of these “Big Red Champs” 
push-loading self-propelled scrapers. 








HERE’S DESIGN ADVANTAGES 
for pipe lines or plant piping 


Whether you are designing a pipe line or plant piping you 
can simplify the job to save metal and money by specifying 
Armco Welded Steel Pipe. 

Lengths up to 50 feet mean fewer joints to make, fewer 
sections to haul, handle and lay. Assembly is quickly done 
by field welding or standard couplers. And with Armco 
Pipe you can select exactly what is needed for the job. 
Diameters range from 6 to 36 inches and wall thicknesses 
from 9/64 to 14 inch. You buy no excess metal, make scarce 
tons of steel go further. 

For plant or process piping you can take full advantage 
of the size range economies of Armco Pipe and also sim- 
plify piping layouts and assembly. Either standard or 
special fittings come welded to straight pipe lengths. At 
least one pair of flanges is eliminated at every bend to save 
time and money on installation and maintenance. 

Why not design that next job for economy and efficiency 
with Armco Welded Steel Pipe. Write for complete data. 
Armco Drainage & Metal Products, Inc., Welded Pipe Sales 
Division, 2582 Curtis Street, Middletown, Ohio. Subsidiary 
of Armco Steel ¢ orporation, 


Export: The Armco International Corporation 


pRMCO 


Armco Welded Steel Pipe \V/ 
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widely used, 
widely endorsed > = 
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yr tap 


THE AIR-ENTRAINING AGENT FOR CONCRETE 





> 












Used in the newest 
State Turnpike circle 
and bridge construction 


for heavy 


concrete construction 
can be added at 
ts or on the job 
concrete more -durable 
its plasticity and minimizes 
segregation and bleeding 
plasticity with Ayr-Trap insures better 
placement of concrete in and around cl 
spaced reinforcing bars. Ayr-Trap deve 
resistance to moisture absorption 
and attack from freezing and thawing forces 


Increased 


a large ready-mix plant: “Having used Ayr-Trap for the 
past four years with very satisfactory results places 

us in a position to recommend it to all ready-mix concerns.” 
a concrete block company: “We heartily recommend 
Ayr-Trap. The quality of the block is much improved and 
the appearance much better. The whole operation 

in making the blocks is easier.” 

a general contractor: “Horn Ayr-Trap is very beneficial 

to our construction due to the type of aggregate we use. 
The Ayr-Trap controls the set of the mortar by 
functioning as a dispersing agent.” 

a mining company: “We are firmly convinced that the 

use of Ayr-Trap makes a much more workable concrete, 
that stripped work has a much better appearance with a 
much greater resistance to damage from freezing.” 


road building 
Ayr-Trap improves scaling e 

esistance and protects pavements. a 
against the destruct 
ice, snow removal 


ive action of 


chloride salts for 


e Permits a reduction in the water cement 


OTHER ratio 


e Used in liquid form as follows 
3 liquid ounces per cubic yard of 5 or 6 


BENEFICIAL 
PROPERTIES 


bag mix 





HORN 


A.C.HORN COMPANY, Ie. sce 


Manufacturers of materials for building maintenance and construction 
LONG ISLAND CITY 1, N.Y. © Los Angeles - San Francisco - Houston 
Chicago - Toronto SUBSIDIARY OF SUN CHEMICAL CORP. 
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1 pint for 5 cubic yards. 6 bag wr 





A. C. HORN COMPANY, INC., 
Long Island City 1, N. Y. 
Please send me [] complete data on 


AYR-TRAP 


() free copy of your 
96-page Construction 
Data Handbook 














NAME TITLE. 
FIRM NAME 

ADDRESS. 

Be iin STATE, 
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BRAKE HP. — 34.7 (famous Allis-Chalmers 
gasoline engine) 


SPEEDS — four forward to 18.6 mph; 


Pare | reverse to 2.9 
WEIGHT — 8500 Ib. 
ee 


























Low first cost - Tandem drive + plus matched attachmen#ak 





Here’s a grader with power and capacity to do an outstanding job the year ‘round on both 
construction and maintenance . . . yet it costs only one-third as much as large graders. The most 
important reason for this unequalled performance is sure-footed TANDEM DRIVE. This big 
grader: feature provides better traction, easier riding, smoother blading under all conditions . . . 
and it’s exclusive with the Model D in this class. 


What's more, with easily mounted, hydraulically controlled rear-end loader, scarifier, 





snowplow and windrow eliminator, there’s almost no limit to the jobs it can handle with real 


savings. See your Allis-Chalmers dealer now and let him give you a working demonstration. 
Main’ 
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Slopes Banks 


a 





; ~ is 
Strips Sod, Handles Terracing 


ttle cost 


menwhake it the biggest value of them ALL! 





Cuts and Cleans Ditches 


Finishes Between Forms, 
Levels Sub-divisions 












ee 
Grades Shoulders 






Maintains Without Leaving Windrows Works and Spreads Oil Mix 





Loads Surplus Dirt 
or From Stockpiles 





lesigned for your jobs! 


wilt to take it! 
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‘To Heavy Duty Excavating 


DDED to the time-proved superiorities of 
design and construction which have made 
Bucyrus-Erie quarry and mining shovels tra- 
ditionally “years ahead” are important features 
new to an excavator of this size, yet thoroughly 
proved in the field. Among these 150-B features 
are: 
Exclusive Two-Section Boom with tubular dip- 
per handle free to rotate in saddle block. Used 
with outstanding success on Bucyrus-Erie’s 
large stripping shovels for many years, this 
design speeds the working cycle and permits 
increasing the payload because it reduces front 
end weight materially — yet provides enor- 
mous strength. Upper boom section carries 
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only load resulting from pull of ropes, strong 
trussed lower section transmits directly to the 
revolving frame the vibrations, torsional and 
shock loads set up in digging. Rope crowd is 
quiet, positive, with crowd machinery located 
on the deck. 

Powerful New Main Machinery designed for 
double twin hoist, smoothly delivers power 
where you want it, when you want it. Hoist 
machinery pulls dipper straight through tough 
banks with steady positive action. Fast smooth 
swing, with quick acceleration and decelera- 
tion, shaves seconds off every cycle. 

Larger Stronger Mounting has new propelling 
machinery arrangement, which provides rapid 
engagement of the propel for fast move ups. 
Cored box-section tread links have separate 
wearing paths for rollers and driving tumblers. 
Cat belts have high wear resistance, stay in 
adjustment for long periods. 

The 150-B has full Ward Leonard independent 
motor control, is fully convertible to dragline 
service, features numerous other design ad- 
vances that make it truly “years ahead”. 
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ditionally “years ahead” are important features 
new to an excavator of this size, yet thoroughly 
proved in the field. Among these 150-B features 
are: 
Exclusive Two-Section Boom with tubular dip- 
per handle free to rotate in saddle block. Used 
with outstanding success on Bucyrus-Erie’s 
large stripping shovels for many years, this 
design speeds the working cycle and permits 
increasing the payload because it reduces front 
end weight materially — yet provides enor- 
mous strength. Upper boom section carries 
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only load resulting from pull of ropes, strong 
trussed lower section transmits directly to the 
revolving frame the vibrations, torsional and 
shock loads set up in digging. Rope crowd is 
quiet, positive, with crowd machinery located 
on the deck. 

Powerful New Main Machinery designed for 
double twin hoist, smoothly delivers power 
where you want it, when you want it. Hoist 
machinery pulls dipper straight through tough 
banks with steady positive action. Fast smooth 
swing, with quick acceleration and decelera- 
tion, shaves seconds off every cycle. 

Larger Stronger Mounting has new propelling 
machinery arrangement, which provides rapid 
engagement of the propel for fast move ups. 
Cored box-section tread links have separate 
wearing paths for rollers and driving tumblers. 
Cat belts have high wear resistance, stay in 
adjustment for long periods. 

The 150-B has full Ward Leonard independent 
motor control, is fully convertible to dragline 
service, features numerous other design ad- 
vances that make it truly “years ahead”. 
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Baltimore's Battle Monument to her heroic dead in the War of 1812, as it looked 100 years ago. 


Baltimore, Maryland has cast iron water and 

gas mains in service that were installed 

more than a century ago. In addition, there are more 
than 28 other cast iron water or gas mains 

with known records of continuous service for more 
than 100 years in the older cities 

of the United States and Canada. Such service 
records prove that cast iron pipe not only 

resists corrosion effectively, but is endowed with all 
the strength factors that pipe laid under city streets 
must have to meet the stresses imposed by modern 
conditions of traffic and underground services. 
United States Pipe and Foundry Co., 

General Offices, Burlington, N. J. 

Plants and Sales Offices Throughout the U.S. A. 
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You vel the same strength with less steel 


when you use American Welded Wire Fabric 


@ A quick glance at the American Con- 
crete Institute Code will show you how 
to save steel by buying American 
Welded Wire Fabric for concrete rein- 
forcement. 

In the first place, American Welded 
Wire Fabric is allowed a 40% greater 
working stress than ordinary reinforc- 
ing materials. That’s because our fabric 
is manufactured by the electric welding 
process from cold drawn steel wire hav- 
ing a guaranteed yield strength of 
56,000 psi. Compare that to other rein- 
forcing materials! Also, cold drawn wire 
has no well-defined yield point. It con- 
tinues to resist stress throughout its 
entire strength range. And the ultimate 
tensile strength is 70,000 psi. Each 
welded intersection of the wire in the 
fabric provides special anchorage of the 





reinforcing members in the concrete slab. 

When you use American Welded Wire 
Fabric for reinforced concrete walls, 
you can use 28% less steel area than 
with ordinary reinforcing materials. You 
just don’t have to buy so much steel to 
do your job. This specification is partly 
due to the high strength of American 
Welded Wire Fabric, and to its efficient 
bond provided by small high strength 
members closely spaced and by the posi- 
tive anchorage provided by the cross 
wires rigidly welded to the longitudinal 
wires. 

But here’s the best part: American 


Welded Wire Fabric is a prefabricated 
reinforcing material that is easy to in- 
stall. Labor costs for placing will go 
down drastically. As a matter of fact, 
installation is so easy that there’s sim- 
ply no comparison with other materials. 

Many standard designs and sizes are 
now available from jobbers’ and deal- 
ers’ stocks as well as prompt mill ship- 
ments to identified projects. Present 
CMP Regulations assure adequate 
warehouse stock of Welded Wire Fab- 
ric. If you would like further informa- 
tion, or literature, just drop a line to 
our nearest sales office. 








This sketch shows where American Welded Wire Fabric is used 
in modern concrete buildings. It reinforces walls, floors and roofs, 
can be draped over beams and girders and wrapped around 
pillars. Many uses of concrete in irregular structural shapes are 
made practical by American Welded Wire Fabric reinforcement. 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL COMPANY © 
GENERAL OFFICES: CLEVELAND, OHIO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA, 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 





UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U-S°‘S AMERICAN WELDED WIRE FABRIC 


> 
















CIVIL ENGINEERING ¢ April 1952 


21 








bial 







ms , ergy behind the great come- 
v ws fs ea EET ‘Incor’ 24-Hour Cement back of Greater Kansas City, 
. flood, is conveyed by all-out 
— Assures Utmost in speed in rebuilding the Santa 
Heavy Duty Floor Service photo, above) in the Central 
Industrial District. 
ceded, tons of debris were cleared out, new fill brought 
in, and the structure rebuilt, with a heavy-duty ‘Incor’ 
Concreted two bays at a time, ‘Incor’ concrete was in 
use the day after placing, saving vital time. The Freight 
total length, was back in full service ten days after the 
water receded! 
be kept wet on most jobs, ‘INCOR’* 24-Hour Cement 
assures the utmost in heavy-duty service . . . lowest 


Paty Faster Thorough Curing with @ An idea of the driving en- 
after last July’s catastrophic 
Fe Freight House (arrow in 
As soon as flood waters re- 
concrete floor replacing the old wooden floor. 
House, with its strong, durable, new floors, 3700 ft. 
By curing thoroughly in the short time concrete can 
annual cost for many years’ hardest use. *Reg. U.S. Pat. Of. 


THE ATCHISON, TOPEKA & SANTA FE RAILWAY SYSTEM 
Freight House, Kansas City, Mo. 


General Contractor: UNIVERSAL CONSTRUCTION COMPANY 
Concrete Floor Contractor: JOHN ROHRER CONTRACTING COMPANY 
Ready-Mix ‘Incor’ Concrete: READY-MIXED CONCRETE COMPANY 
all of Kansas City, Missouri 


LONE STAR CEMENT 
CORPORATION 


Offices: ABILENE, TEX. - ALBANY, N.Y. + BETHLEHEM, PA. + BIRMINGHAM 
BOSTON + CHICAGO + DALLAS + HOUSTON + INDIANAPOLIS 
KANSAS CITY, MO. * NEWORLEANS + NEWYORK + NORFOLK 
PHILADELPHIA + RICHMOND + ST.LOUIS + WASHINGTON, D.C 





LOWE STAR CEMENTS COVER 


THE ENTIRE CONSTRUCTION FIELD LONE STAR CEMENT, WITH ITS SUBSIDIARIES, IS ONE OF THE WORLD'S LARGEST 


CEMENT PRODUCERS: 17 MODERN MILLS 125,600,000 SACKS ANNUAL CAPACITY 
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Members of American Society of Civil Engineers: 
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Your Colorado Section of A.S.C.E. plans these extra features 
as @ part of the regular convention program: The Colorado- 
Big Thompson Transmountain Diversion Project Trip taking 


you into the Rocky Mountain National Park Area; Chuck 
Wagon Dinner in famous Park of the Red Rocks and many 


other entertainment features for you and your family C 0 a V F ts T i Cc NW 


JUNE 16-20 


f. 

Arrangements are made not only for a 
regular convention program but for an 
ALL FAMILY vacation as well. 


Out here where highways and waterways begin 

you'll travel through the Big Thompson Canyon, up 

the world-famous Trail Ridge Road and stand at the 

top of the Continental Divide to gaze in awe and 

satisfaction at millions of acres of ‘snow-covered 

mountains and forests. You'll see melting water 

flowing toward both the Pacific and the Atlantic 

, and thrill to the scenic wonders all along the inspir- 

@ Near the top, TRAIL RIDGE ROAD ing highways which wend their way around jeweled 
lakes created by man and nature. 

















MUMMY RANGE — from Trail Ridge Road @ 


Bring your golf clubs, fishing tackle or 


tennis racket, your cowboy boots or other sports 
clothes. Enjoy spectator sports... horse and dog rac- 
ing, baseball, summer stock, or rodeo. Explore the 
romantic old mining camps, dance under the stars 
or just sit in the healthful Colorado sun and breathe 
the exhilarating air. You'll find a million and one 
new pleasures on your trip. 

So, plan now to treat yourself to extra days of 
pleasure in Colorado. June is the perfect month for 
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Lower Tampa Bay crossing stretches 
15 miles to connect St. Petersburg with 
Palmetto, Fla. It includes a double-leaf 
bascule bridge with concrete approach 
trestles, two other steel bridges and 
two prestressed concrete trestle cross- 
ings. The five crossings, referred to in 
Fig. 1 at left as Structures A, B, C, D 
and E, are connected by ten miles of 










hydraulic fill. In picture above looking 
across Tampa Bay toward St. Peters- 
burg, Fla., steam hammer rig is driving 
concrete piles for approach trestles of 
bascule bridge, Structure A, in gap in 
fill. Construction of this 15-million-dollar 
toll highway crossing, begun in 1950 
by Florida Highway Department, is ex- 
pected to be completed in 1954. 





Photos by Bill & Bob. 
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Fifteen-mile toll bridge under 


construction across lower Tampa Bay 


It is not surprising that a crossing 15 
miles in length, including nearly 
11 miles of water crossing and a va- 
riety of structures, should present to 
its designers and construction super 
visors a few problems of more than 
ordinary interest. The Lower Tampa 
Bay Bridge will form the last im- 
portant link in the Gulf Coast High- 
way along Florida’s west coast. It 
will connect Maximo Point in the 
city of St. Petersburg with U.S. High- 
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way 541 at a point about one mile 
north of Palmetto. 

Geographically the project is di- 
vided into an 11-mile crossing over 
Tampa Bay, a 2-mile crossing of Terra 
Ceia Island, a half-mile crossing of 
Terra Ceia Bay, and 1'/, miles of 
approach road on the mainland (see 
map on this page). Structurally the 
crossing is divided into 11 sections. 
Six sections are paved embankments 
varying from about 3,700 to 20,000 ft 





in length and having a total length of 
54,024 ft—a little more than 10 miles. 
The six embankment sections alter 
nate with the five structures, which 
vary in length from the 336-ft struc 
ture in Terra Ceia Bay to the 22,373- 
ft structure over the Tampa Bay ship 
channel. ’ 

The embankments, shown in Fig. 
1, consist of hydraulic fill placed in 
the shallow waters of Tampa Bay, 
and in general were used for all parts 
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of the crossing where the normal water 
depth is 11 ft or less. The usual dry 
roadway embankment will be utilized 
on the natural land of Terra Ceia 
Island and the mainland. Pave- 
ment on the embankments will be 
24 ft wide flanked by 8-ft stabilized 
shoulders and shrubbery for wind 
protection. Except at the bridge 
ends, the crown of the roadway is 
7.25 ft above mean low water. 

Beginning at the St. Petersburg 
(north) end, the structures are de- 
noted as A through E. Structure A 
is 1,226 ft long. Its central span, 
shown in Fig. 2, is a double-leaf 
bascule that provides a 90-ft hori- 
zontal clearance over the Inter- 
coastal Waterway. Symmetrically 
on both sides of the bascule are a steel 
flanking span and 14 concrete trestle 
spans each 36 ft long. 

Structure B (Fig. 3) is 1,522 ft long. 
Its central span is a fixed steel-beam 
span 82 ft long which provides a ver- 
tical clearance of 17.5 ft at mean low 
water over a small-boat channel. The 
channel span is flanked on each side 
by 20 concrete trestle spans each 36 ft 
long. 

The longest over- ‘water crossing, 
Structure C (Fig. 4), is 22,373 ft long. 
It includes a group of steel spans 
placed symmetrically about the ship 
channel and having a total length of 
5,621 ft. The remainder of the 
structure consists i8-ft concrete 
trestle spans supported by precast 
concrete pile bents. On the north 
side there are 122 spans with a total 
length of 5,856 ft, and on the south 
side, 227 spans with a total length of 
10,896 ft. 

The steel span over the ship channel 
provides a navigation clearance of 
800 ft horizontally and a minimum 
clearance of 141.5 ft vertically above 
meanlow water. The S864-ft through- 
truss cantilever span is of conven- 
tional type. It is flanked by 360-ft 
through-truss anchor spans, on each 
side of which are two simple deck- 
truss spans 289 ft 3 in. long, and 
twelve deck-girder spans, six of which 
are 140 ft long, and six 100 ft long. 
Approach grades to the main span are 
5 percent. 

Structures D and E are identical. 
Each consists of seven 48-ft concrete 
trestle spans like those in Structure 
C. Structure Disin Tampa Bay near 
Terra Ceia Island, and Structure E is 
in Terra Ceia Bay. 

On the steel spans in Structure C 
the bridge deck consists of a 28-ft 
roadway and two 2-ft-wide safety 
curbs or emergency sidewalks. On 
the through-truss spans the walks 
are raised above the roadway to form 
a 10-in.-high curb. Elsewhere on the 
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steel spans a narrow curb separates 
the roadway from the 2-ft-wide walk- 
way (Fig. 4). On the concrete trestle 
spans in all structures a raised curb 
9 in. wide separates the 28-ft-wide 
roadway from the sidewalk, which 
has a clear width of 3 ft. The de- 
signers do not visualize pedestrians 
walking from St. Petersburg to Pal- 
metto. The sidewalks are provided 
to accommodate the fishermen who 
festoon every bridge in Florida. 
Fishermen there have certain inalien- 
able rights and they also pay tolls, 
which are welcome on any revenue- 
bond project such as this. 


Construction Contracts Awarded 


Funds were advanced by the Flor- 
ida State Road Department for two 
initial contracts executed in October 


1950, before the sale of the revenue 
bonds. Contract No. | covers con- 
struction of all the embankments 


north of Structure C—2,600,000 cu 
yd—but does not include the paving. 
Contract No. 2 covers the complete 
construction of Structures A and B. 

The necessary legal and adminis- 
trative steps delayed until September 
1951 the sale of $21,250,000 of revenue 
bonds and the award of most of the 
remaining construction contracts. 
Contract No. 3 provides for the con- 
struction of the hydraulic embank- 
ments south of Structure C, about 
1,240,000 cu yd. Contract No. 4, 
the largest of all, covers the construc- 
tion of 17,424 ft of concrete trestle 
(363 spans) and 32 piers in the bay 
for the steel spans, at a cost of about 
$7,615,000. The steel superstructure 
requires about 6,050 tons of carbon 
and silicon steel, 3,800 cu yd of con- 
crete in the deck, and 23,700 sq ft 
of steel bridge floor for the 864-ft 
cantilever span. This is covered by 
Contract No. 5. 


™ _ Prestressed 
concrete trestle") 
\, Grade Om Grade + 5% 
eee 85555555 mes tt... 
Tower bents 
every third span 
*-—— 6 @ 100'=600! 
+—122 @ 48'=~5,856' —» 


f. = 500 psi below water 


_ 


been 
awarded for the pavement on the 
embankments and the construction 
of the toll houses and administration 


Contracts have not yet 


building. However these contracts 
amount to less than 12 percent of the 
total construction cost. 


Design Standards Adopted 


The standards adopted for design 
were those of the American Associa- 
tion of State Highway Officials ex- 
cept for wind loads and the unit 
stresses used in conjunction with 
them. The site of this crossing is 
exposed to hurricanes of severe in- 
tensity. Special consideration was 
given to wind loads and forces acting 
on both the superstructure and the 
substructure. Wind loads of 30, 50 
and 75-psf intensity were investi- 
gated and used. See Table I. 

For the substructure, basic unit 
stresses of f/. = 700 psi above water, 
and f, = 
18,000 psi everywhere were adopted 
for dead plus live load design. These 
basic stresses were increased for con- 
ditions A and B. 

For condition C the piers were 
checked for stability under a wind 
load of 75 psf and the unit stress in 
reinforcing steel was limited to a 
maximum of 30,000 psi. Longi- 
tudinal wind loads on piers support- 
ing fixed ends of truss spans were 
assumed to be equal to 70 percent 
of the cumulative total of transverse 
wind loads acting on the structure 
alone. A factor of 60 percent was 
used for the girder spans. 

Pile foundations for the steel spans 
were designed on the basis of 50 
tons per pile for dead plus live load, 
and 65 tons per pile on any exterior 
row, or 70 tons per pile on any 
corner pile, under either condition 
Aor B (Table I). Pile loads were not 
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FIG. 4. High-level crossing over 800-ft ship channel (Structure C) provides 141.5-ft vertical 
clearance. Conventional through-truss cantilever is flanked by steel deck spans and pre- 


stressed concrete trestles. 
trestle design. 


Structures D and E are identical, of same prestressed-concrete 
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FIG. 3. Low-level bridge, consisting of precast concrete trestle and 
central steel-beam span over small-boat channel, forms Structure B. 


for a wind load of 75 psf 


checked 
since it is considered that such a wind 
pressure is necessarily a gust pressure 
and that the inertia of the structure 
will ordinarily prevent loads of that 
character from fully loading the piles. 


Moreover, the piles are believed to 


be capable of sustaining such infre- 
quent overloads. 

Although the structures have been 
designed to 


all 


resist hurricanes of 
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known intensities, the hydraulically 
placed embankments are vulnerable 
to them. Quite probably a severe 
hurricane will damage parts of the 
embankments. At the bridge ends, 
protection for the embankments has 
been provided against erosion from 
tides and normal storms, and it may 
be effective in hurricanes. This pro- 
tection will be extended to the more 
critical parts of the embankments 
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cetetien 4A. Wide SILA 


20 @ 36'=720! ~ 


if sufficient funds are available. 

For this long crossing, to be used by 
many heavy semi-trailer trucks but 
not in sufficient quantity to cause un- 
due congestion in any one span, 
H-15 loading was selected for the de- 
sign of the steel trusses and girders, 
but the floor system of these spans 
was designed for H-20 loading. The 
effect of H-20 loading was also con- 
sidered in connection with the design 
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FIG. 5. Precast concrete trestle consists of precast deck divided along center line into two 
identical sections. Deck is erected on four-pile precast concrete bents spaced 36 ft on 
centers. 


TABLE I. 
Unit Stresses for Superstructure Design of Lower Tampa Bay Bridge 


D = dead load, 1. = live load, / = impact, ’ = wind load, E = erection load 
(stress from all steel dead load in place + 50-ton traveler + 200 Ib per lin ft of bridge 
for erection equipment). 

UnNtt Stress 


LOADING CONDITION 


For Members Designed Primarily for D + L + J; 


D+L+I+w where 30 psf on structure + 

200 Ib per lin ft on live 

load A 1.25 X basic* 
D+ WH where W 5O psf on structure B 1.40 X basic 
D+WH where W 75 psf on structure See Notet 

For Members Designed for !’ (or a small D + W’): 

WorD+ W where W 30 psf on structure + 

200 Ib per lin ft on live 

load d Basic 
Wor D+ W where 5O psf on structure B 1.25 X basic 
WorD+ HW where 75 psf on structure Cc See Notet 

For All Members: 

I 1.25 X basic 
E+ wW where 30 psf on structure 

traveler, and equipment 1.20 X basic 
E+ wu where H 5O psf on structure 

traveler, and equipment 1.50 X basic 
E+ W where H 75 psf on structure 

traveler, and equipment See Notet 

* Basic unit stress D+L+i1 
t Note: Stresses in any member shall not exceed the yield point. Stability of span as a whole is 


to be investigated for overturning, and anchorage to resist uplift is to be provided where needed 


FIG. 6. Prestressed concrete trestle consists of six 48-ft I-shaped 
stringers supported on concrete pile bents and carrying poured-in- 
place deck. Prestressing is in stringers and is provided by three 
l-in.-dia British-made Macalloy bars threaded through stringers and 
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post-tensioned to initial stress of 94,000 psi 
McCall system of prestressing in United States. 
section of typical stringer at center of its span. 


of the concrete trestle spans and will 
be discussed later. 


Complex Foundation Conditions 


Exploratory work to determine 
foundation conditions consisted of 
75 borings and 58 index piles (test 
piles for length). Complete records 
of resistance to driving casing for 
borings, dry sample spoons and index 
piles were obtained. From these data, 
types of foundations and estimates of 
contract quantities of materials were 
determined. The index pile records 
in particular enabled the contractors 
who bid on the job to prepare more 
realistic estimates of costs for driving 
the 210,000 lin ft of foundation piles 
of all types required for this project. 

Geologically speaking, nature was 
rather uncooperative—in fact, al- 
most contrary—in failing to provide 
even a partially consistent and logical 
pattern of soil strata beneath the bay. 
It is true that the same materials 
occur at most of the boring locations 
but they occur in almost every con- 
ceivable sequence and variation in 
thickness and hardness. The sand 
strata and their admixtures are some- 
times loose (taking one blow or less 
per foot on the sample spoon) and 
sometimes partially cemented (taking 
50 blows per foot on the spoon and 
300 blows per foot on the casing). 
The limestone likewise varies from 
very soft to very hard—often in 
alternate layers—and varies in thick- 
ness from a few inches to 20 ft. This 
limestone is not bed rock. Perversely, 
some of the soil strata are upside 
down, that is, they become less firm 
with an increase in depth. 

All the piers supporting the steel 
spans north of the main channel and 
the five piers carrying the truss spans 
on the south side, are supported on 
steel H-piles. The rest of the piers 
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are supported by spread footings 
resting on firm material as disclosed 
by the borings. All bases are to be 
constructed within cofferdams using 
an under-water concrete seal in ac- 
cordance with usual methods for such 
construction. 


Concrete Trestle 


Alternate bids were taken on two 
designs for the 36-ft spans in the con- 
crete trestle in Structures A and B. 
One was a poured-in-place design, 
the other a precast design in which 
each span is split along the center line 
of the bridge and is precast and 
erected in two identical parts, that 
is, identical when turned end for end. 
The bids received for Contract No. 
2 did not indicate any substantial 
economy for either type over the 
other. Nevertheless the trestle in 
these two structures will be built as a 
precast structure (Fig. 5) at a saving 
in cost of about $10,000. 

By the time bids were to be ad- 
vertised on the trestle in Structures 
C, D, and E (to a total length of more 
than 3 miles), another design had 
entered the competition. This was 
a prestressed design prepared by the 
Preload Corporation of New York, 
which was carefully reviewed and 
approved by the engineers before 
it was accepted. It turned out to 
be the winning design among the 
three alternates by a margin of 
$184,000—subsequently reduced to 
$144,000 as will be explained later. 

This design was not based on any 
one patented system of prestressed 
reinforcing. The Magnel system was 
shown as a standard of quality but 
other systems of equal quality and 
experience record were of course per- 
mitted by the specifications. The 
Magnel system uses cold-drawn high- 
strength wire, as do most other sys- 
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tp 


tems. The reinforcement to be used 
in the Tampa Bay Bridge will con- 
sist of high-strength bars produced in 
England and known as the Lee- 
McCall system. 

The prestressed elements in the de- 
sign are the 48-ft stringers spanning 
between the pile bents. Six stringers 
spaced 6 ft on centers carry the 37-ft 
5-in. wide poured-in-place deck, which 
is cantilevered on each side beyond 
the outer stringers, as shown in Fig. 
6. The diaphragms between the 
stringers for live-load distribution are 
placed at the third points. These 
diaphragms are precast and pre- 
stressed with a single rod after erec- 
tion. All steel is post-tensioned after 
the stringers and diaphragms are 
precast. 

Each stringer is an I-shaped beam 
3 ft 4 in. deep, having a 4-in.-thick 
web and flanges 14 in. wide. The top 
flanges have 2'/»-in. raised keys on 
the upper face to insure participation 
of the deck slab with the beam under 
live and impact loads. The stringers 
will be cast in metal forms at the con- 
tractor’s yard at Port Tampa, using a 
special high-strength mix developing 
a minimum strength of 5,000 psi 
at 28 days. The concrete will be 
carefully vibrated and will contain 
Plastiment as an admixture. 

Following post-tensioning, — the 
beams will be loaded on barges as 
needed and towed to the bridge site 
for erection in much the same manner 
as steel beams except for the fact 
that these beams must always be 
picked up at two points near the ends, 
and they must always be kept right 
side up. In a sense the contractor is 
establishing a manufacturing plant 
for the production of the 2,178 string- 
ers required for the 363 trestle spans. 

The prestressed reinforcement in 
each stringer consists of three 1-in.- 
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dia Macalloy bars. The two outside 
bars are straight, but the middle bar 
is gradually curved: upward at the 
ends to eliminate direct tension in 
the upper flange at the ends. Frankly, 
we know very little about the chemi- 
cal properties of these bars or the 
process by which they are made. 
They appear to be made of a high- 
carbon steel stretched in some man- 
ner during manufacture. 

We do know, however, about the 
essential physical characteristics of 
the steel, as these have been gener- 
ally confirmed by tests in the United 
States. A typical stress-strain-curve 
appears in Fig. 7. This is a high- 
strength steel having a guaranteed 
minimum ultimate strength of 145,000 
psi and a corresponding minimum 
elongation in 8 in. of 8‘percent. It 
is practically creepless—an important 
characteristic of reinforcement for 
prestressed concrete—and has a mini- 
mum strength of 70,000 psi for a 
0.0l-percent set proof stress, and a 
minimum strength of 130,000 psi 
for 0.2-percent set. The modulus of 
elasticity is calculated to be about 
25,000,000 psi. 

One of the features of the Macalloy 
bar is the patented high-efficiency 
nut used at each end of it. When 
properly fitted, this nut can develop 
a strength equal to about 96 per- 
cent of the strength of the body of the 
bar without resorting to upset threads. 
This efficiency is achieved by the use 
of: (1) fine threads throughout most 
of the length of the thread, and (2) 
a finer taper thread about five threads 
in length at the inner end. The nut 
is, of course, longer than that for a 
standard cylindrical thread. If the 
nut, when tightened on the bar thread, 
is not correctly positioned with re- 
spect to the last bar thread, the effi- 
ciency of the nut may be reduced to 
as little as 80 percent. One of the 
criteria for the inspection and ac- 
ceptance of the bars and nuts at their 
place of manufacture will be the tight- 
ened position of the nut. 

Prestressing is accomplished by a 
special hydraulic jack connected by a 
threaded coupling to one end of the 
bar, which is provided with a 3-in. 
extension of the cylindrical thread 
for that purpose. The prestressing 
force is measured primarily by the 
elongation of the bar (about 2'/, in. 
for these beams) rather than by jack 
pressure which does, however, furnish 
a check. Simple prestressing proce- 
dures automatically adjust, by means 
of shims, variations in the in-to-in 
dimensions of the nuts when tight- 
ened in correct position at the ends 
of the bar threads, and also adjust 
the out-to-out dimensions of the bear- 
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alloy bars used in British Lee-McCall system 
of prestressing is shown by curve. 


ing plates cast in place at the ends of 
the stringers. 

The contractor's design submitted 
with his bid proposed to coat the 
bars with a suitable bituminous com 
pound to permanently destroy bond 
(but at the same time protect the bars 
against corrosion), thereby permitting 
him to place them in correct position 
in the forms before pouring the con 
crete. This scheme would have 
saved the cost of forming holes 
through the beams for the bars, re- 
moving the wire-cored solid rubber 
hose used for forming the holes, 
threading the bars through the holes, 
and grouting the bars in place after 
tensioning—altogether a considerable 
amount of work. But of course 
under this scheme, the end nuts serve 
as permanent anchorages for all bars 
and are subject to repeated stresses 
from live load—unlike the situation 
when the bars are bonded by grout- 
ing under pressure after tensioniig. 

Fortunately (or unfortunately, de- 
pending on the point of view), this 
design was submitted for review and 
approval to three University of 
Illinois graduates who, because of 
the important studies of fatigue of 
metals made at Illinois, are ‘“‘fa- 
tigue conscious.’ Threads in high 
carbon steel might mean low fatigue 


strength. The question was, how 
low would this fatigue strength be 
and what would constitute proper 


criteria? 

Reaching into thin air, it was de- 
cided to use a stress range of 23,000 
psi, with a lower limit of 79,000 psi 
and an upper limit of 102,000 psi, 
and to establish a minimum fatigue 
resistance of 3,000,000 cycles. The 
lower limit was determined by deduct 
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ing from the initial prestress of 94,000 
psi, the full amount of the anticipated 
losses. The upper limit was deter- 
mined by deducting half the losses 
and then adding live load and impact 
and an arbitrary increment of 10,000 
psi. If the bars met that requirement, 
the Illini were satisfied. 

Accordingly, two fatigue tests were 
made on a bar and nut assembly at 
Illinois under the direction of Prof. 
Nathan M. Newmark, M. ASCE. 
The first specimen failed at 26,000 
cycles, the second at 20,000 cycles! 
Keeping the same upper limit of 102,- 
000 psi, a third specimen was tested 
with a range of 10,000 psi and a fourth 
with a range of 5,000 psi. The third 
specimen failed far short of its goal 
at 240,000 cycles. The fourth passed 
its goal and was still going when the 
test was stopped at 3,150,000 cycles. 
But the 5,000 psi was uncomfortably 
close to the actual live load plus im- 
pact stress in the l-in. bars (about 
1,000 psi for H-20 loading). Obvi- 
ously, fatigue strength would be ex- 
tremely critical for a railway bridge 
or any other structure having pro- 
portionately larger live load and im- 
pact stresses. 

In the belief that larger bars, and 
therefore lower unit stresses, might 
increase the fatigue resistance, fur- 
ther tests were conducted on 1'/;-in. 
dia bars using an upper limit of 80,000 
psi. The first specimen failed under a 
range of 10,000 psi at 313,000 cycles, 
showing very little more fatigue 
strength than the bar tested at the 
same range but with an upper limit 
of 102,000 psi. Again holding the 
upper limit but reducing the range to 
7,900 psi, the next specimen so tested 
failed at 1,461,000 cycles. Another 
specimen tested with a range of 5,000 
psi passed 3,000,000 cycles before the 
test was stopped. 

These tests indicated to us that 
pressure grouting the bars after ten- 
sioning was essential to establish 
bond and so relieve the nuts of the 
live load and impact stress that might 
cause fatigue failure. The contractor 
estimated that the net additional cost 
to him for the necessary work involved 
would be $40,000. This appeared 
reasonable and the contract sum has 
been increased by that amount. 

Lack of extensive competitive bid- 
ding indicates that the $144,000 net 
saving in cost may not be a true 
measure of the relative economy of 
the designs. Certainly much more 
will be known about that by the time 
the job is completed. Because of 
relatively high labor costs in the 
United States, costs of prestressing 
high-strength creepless bars or their 

equivalent may prove to be less than 





that of prestressing a larger number 
of individual wires. 

It is assumed that it would be pos- 
sible to manufacture in the United 
States high-strength creepless round 
bars of the diameters and lengths 
required for such work. If the grout- 
ing of bars in holes having small 
clearances around the bars is shown 
by tests to be entirely effective for 
bond, a patent-free standard A.N.F, 
thread developing approximately 80 
percent of the strength of the body of 
the bar might provide sufficient an- 
chorage for initial prestressing. Per- 
haps the use of an upset thread is 
not beyond the realm of possibility 
for such high-strength steel. Neither 
can we exclude the possibility of 
the development of a steel which 
will show sufficient fatigue strength 
to permit the use of coated bars, and 
of course the elimination of grouting 
and incidental work. In that con- 
nection, however, it should be em- 
phasized that the margins of strength 
(ultimate vs. design loads), and the 
behavior at failure under ultimate 
load, of two beams identical in de- 
sign and construction except for bond- 
ing of the prestressed reinforcement, 
are quite different. It is not a ques- 
tion of simple substitution of un- 
bonded bars for bonded bars. The 
design must be based on one or the 
other condition. 

One characteristic of the prestressed 
design for this project not previously 
mentioned is the fact that there is a 
small residual compression in the bot- 
tom flanges of the beams under H-20 
loading. As designed, the concrete 
will not crack until and unless the 
live load exceeds H-20. Cracks re- 
sulting from overload will close up 
on removal of the load. For a low 
structure over salt water in a warm 
climate this is a very important ad- 
vantage from the standpoint of dur- 
ability and cost of future mainte- 
nance. 

Perhaps we are on the threshold of 
a large expansion in the use of pre- 
stressed concrete. Certainly much 
knowledge can be gained from its use 
on a project of this magnitude. Its 
principal advantages will be found in 
its development along the general 
lines indicated here and in its use on 
those projects where a considerable 
number of repetitive identical units 
are required, although not necessarily 
any such quantity as the 2,178 string 
ers required for the Tampa Bay 
Bridge. 

(This article was prepared from the paper 
presented by Mr. Quade before a Structural 
Division session presided over by George E 
Brandow, at the ASCE New Orleans Conven 
tion 
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Proposed Mississippi River parkway to 
utilize existing highways 


J. LESTER WHITE, M, ASCE, Director, Lovisiana Department of Public Works, Baton Rouge, La. 


A» innovation in parkway con- 
struction is proposed in a federal 
survey for a projected 2,000-mile 
highway along the Mississippi River 
from its source to the Gulf of Mexico. 
Authorized by Congress in 1949, the 
survey proposes utilization of at 
least 60 percent of existing facilities 
to make the project economically 
feasible. Otherwise, the cost of such 
a parkway, which will extend from 
the north woods of Minnesota to the 
passes more than 100 miles below 
New Orleans, would be prohibitive. 
According to the survey, however, 
a continuous parkway could be con- 
structed at minimum cost by con- 
verting existing Mississippi Valley 


roads to parkway standards and 
connecting them with newly con- 
structed highways. Agencies con- 


ducting the survey were the Bureau 
of Public Roads and the National 
Park Service. 

The ten river states affected and 
the federal government would be 
required to share responsibility for 
the project. However, the parkway, 
with its parks, historical sites, and 
recreational areas, would be built, 
owned, and operated by the states. 
While it would not actually be a 
superhighway, it would function in 
part and incidentally as_ such. 
Widths of pavement would be gauged 
to the requirements of traffic as it 
grows. Full and partial control of 
access and separation of truck traffic 
were considered as desirable objec- 
tives, not immediately attainable but 
susceptible to immediate planning 
and gradual accomplishment. As an 
important means of conservation and 
to prevent the location of industry 
immediately along the road itself, it is 
planned to purchase scenic reserva- 
tions outright. Lands of submar- 
ginal character, often best for sports 
and other park purposes, would also 
be acquired. Wherever an easement 
will suffice, the plan contemplates 
that only this type of right will be 
obtained. These parts of the proj- 
ect would be financed out of regular 
federal-aid highway funds with ad- 
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ditional participation of the govern- 
ment to carry out the parkway phases 
of the program. In the main, the 
program is to buy, or otherwise 
control, a long corridor of land 
through the Mississippi Valley. This 
reservation will permit widening high- 
ways as required as well as saving 
some of those scenes of rural beauty 
and history that once lost are gone 
forever. 

Obviously old methods of recon- 
naissance by ‘‘flagging’’ routes in the 
field were too time-consuming for 
such great distances. Therefore, 
aerial photographs covering the sur- 
vey area were obtained, and modern 
photogrammetric methods were used 
to select the most feasible routes 
from the standpoint of topography 
and land use. Even though most of 
the staff had to be trained in the new 
techniques, the work progressed much 
faster than if the time-honored ground 
reconnaissance methods had _ been 
employed. From time to time, how- 
ever, the results obtained by use of 
the stereoscope and the aerial photo- 
graphs were checked by reconnais- 
sance in the field with the photo- 
graphs in hand. 

The planners of the project are 
convinced that a Mississippi River 
parkway— initiated on a_ realistic 
basis and designed to grow with the 
country—would be not only practical 
but highly desirable. This conclu- 
sion is based primarily upon the rec- 
reational values and the tourist ap- 
peal of such a road and upon the re- 
sulting conservation of scenic, his- 
toric, and wildlife resources. A\l- 
though not primarily intended as a 
freeway to hurry traffic from city 
to city and from region to region up 
and down the Mississippi Valley, the 
project would serve this purpose 
in an area where present traffic loads 
may be expected to grow. The 
military advantages during an emer- 
gency, of a high-standard, direct 
route stretching from near the Ca- 
nadian border to the Gulf through the 
industrial heart of the nation are too 
obvious to require elaboration. 


Furthermore, the parkway as pres- 
ently envisioned by the survey staff 
would not be an all-out federally con- 
structed and operated project of the 
type known on the Blue Ridge and 
the Natchez Trace. It would be de- 
signed, built, owned, and operated by 
the river states, with only such co- 
operation and direction at the federal 
level as would be necessary to assure 
continuity of the route and uniformity 
of design. Financing would be within 
the structure of the Federal-Aid 
Highway Act, with additional federal 
participation to transform the high- 
way thus built into a parkway. 

All of the road, both old and new, 
would occupy only the right-of-way 
standard to federal-aid highways. 
The preservation of the roadside scene 
would be accomplished by establish- 
ing simplified scenic easements over 
the lands adjacent to the right-of-way. 
These reservations would consist, in 
essence, of the purchase of certain de- 
velopment rights, and they would ex- 
tend only as far as necessary to pre- 
vent the despoilation of that section 
of the valley landscape within view of 
the parkway traveler. In addition, 
certain outstanding wild areas and 
scenic and historic sites would be pur- 
chased outright and added to the 
parkway system. 

A whole new era of development of 
common interests can best be realized 
by placing in proper perspective one 
thing which both the Upper and 
Lower Mississippi Valleys undoubt- 
edly have in common—the Missis- 
sippi itself. A new approach to park- 
way planning, the proposal is also 
potentially important to the nation as 
awhole. Progress knows no geograph- 
ical limitations within the United 
States, and progress anywhere must 
ultimately lead to progress every- 
where. The Mississippi River park- 
way plan isa chart for further prog- 
ress in our country. 


(The preceding article is abstracted from a 
paper presented by Mr. White before the City 
Planning Division, presided over by Harry 
W. Alexander, at the New Orleans’ Conven 
tion 1952.) 
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From the first use of the Niagara 
River power almost two hundred 
years ago until today, plans for fur- 


ther development of the power 
possibilities of the river have been 
made. Use of the latent power of 
the Falls for generation of electricity 
began in 1881 with construction of 
the first commercial hydroelectric 
generating station. From then un- 
til completion of the Queenston- 
Chippawa plant in Ontario in 1930 
there has been a continuous increase 
in the development and use of Ni- 
agara power. 

Until the turn of the century there 
was little concern over the possi- 
bility that increasing diversions for 
power would harm the scenic spectacle 
of the Falls and Rapids. Studies of 
this possibility made by various 
groups after 1900 led to the passing 
of the Burton Act in 1906 and the 
Boundary Waters Treaty in 1909. 
The treaty limited power diversions 
to 20,000 cfs in New York and 36,000 
cfs in Ontario. 


Niagara River and Falls Described 


The 36-mile-long Niagara River, 
the natural outlet for the 263,500-sq 
mile watershed of the four western 
Great Lakes, drops 326 ft between 
Lakes Erie and Ontario. A map 
of the river is given in Fig. 1 and its 
profile, Fig. 2, shows the considerable 
available drop in the Rapids above and 
below the Falls. Its flow is extremely 
steady and dependable because of 
the extensive storage in the Great 
Lakes system. Based on flow rec- 
ords available since 1860, an average 
annual flow of 197,000 cfs can be 
expected, with probable maximum 
and minimum monthly averages of 
256,000 cfs and 130,000 cfs, respec- 
tively. If records since 1905 only 
are used, the average annual flow 
would be 193,600 cfs. Flow-dura- 
tion curves are shown in Fig. 3. 

The major drops in the river are 
50 ft in the Cascades or Upper Rapids 
extending one mile above the Falls, 
167 ft at the Falls, and 97 ft in the 
turbulent Lower Rapids extending 
six miles below the Falls in the famous 
Gorge with its nearly vertical cliffs 
over 300 ft high. This gives a gross 
head of 314 ft available for power 
development in a seven-mile stretch 
of the river. 

Goat Island at the Falls divides 
the river into two channels, leading 
to the American Falls and the Cana- 
dian or Horseshoe Falls with crest 
lines of 960 and 2,875 ft, respectively. 
Recession of the American Falls 
and the part of the Horseshoe Falls 
that lies in New York has been rela- 
tively small in the past two cen- 
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More U.S. power 


available at Niagara 


turies. Since 1764, the earliest rec- 
ord of the shape of the Horseshoe 
Falls, the recession of the crest in 
the center of the Horseshoe has been 
nearly 900 ft with the result that 
flow over these Falls is being more and 
more concentrated in the center of 
the Horseshoe, with 90 percent of the 
flow passing over the center half of 
the crest, leaving the flanks dry on 
either side. As an additional result, 
less water has flowed over the Ameri 
can Falls, exposing ledges to mar the 
scenic spectacle, especially at lower 
flows. Contrary to general opinion, 
entirely stopping power diversions 
from the river would tend to accel- 
erate the recession of the Falls. 


Redevelopment Studied 


Major studies for redevelopment 
of the Niagara to preserve the scenic 
spectacle include those of the Army 
Engineers in 1920 (the Warren Re- 
port), of the Special International 
Niagara Board in 1929, of the Power 
Authority of the State of New York 
in 1938, and of the Federal Power 
Commission in 1949. Modifications 
of the 1949 plan are being studied by 
the Power Authority, the Niagara 
Mohawk Power Corp. and the Buffalo 
District Office of the Army Engineers. 
The importance of preserving the 
beauty of the Falls, which were visited 
by an estimated 4,000,000 people 
in 1950, has been stressed in all the 
studies. 

Proposals by the Army Engineers, 
the Niagara Board, and the Niagara 
Mohawk Power Corp. before 1949 
all recommended a step-by-step de- 
velopment and continued the priori- 
ties contained in the 1909 Treaty 
namely, (1) navigation, domestic 
and sanitary uses, (2) power, and 
(3) scenic spectacle. In other words, 
after navigation, domestic and sani- 
tary uses were satisfied, a fixed diver- 
sion would be granted for power 
purposes with the scenic spectacle 
taking the remaining variable quan- 
tity of water. 

The Power Authority of New York, 
in a three year study of a coordinated 
Niagara-St. Lawrence project pub- 
lished in 1938, recommended two 


major changes in the proposed Ni- 
agara redevelopment. First, instead 
of a step-by-step development, it 
recommended that a determination 
be made of all water available for 
power and that this water be devel- 
oped in an overall 314-ft development. 
Second, it recommended that the 
scenic requirements for water be 
fixed to agree with the Niagara 
Board’s conclusions, with power given 
the lowest priority and receiving the 
variable amounts of water remaining 
after providing for the scenic spec- 


tacle. This water would be divided 
equally between New York and 
Ontario. The Power Authority also 


recommended that night flows not 
needed for scenery be stored in Lake 
Erie by use of control works at Buffalo 
and used during daytime peak-power 
periods. 

The 1949 report of the Federal 
Power Commission, prepared with 
the technical advice and assistance 
of the Power Authority and the Power 
Corporation, adopted the Authority's 
recommendations for planning an 
ultimate rather than a step-by-step 
development, for providing a fixed 
flow for scenery and a variable flow 
for power, and for constructing con- 
trol works at Buffalo to store excess 
flows. Control works, in addition 
to providing regulation of outflows, 
would alleviate the ice problem in 
the river by keeping the ice in Lake 
Erie. The report also adopted the 
recommendation of the Power Cor- 
poration that a pumped storage de- 
velopment be constructed for daily 
storage of night flows. 


1950 Niagara Treaty Signed 


A new treaty with Canada, based 
on the 1949 report of the Federal 
Power Commission and covering the 
use of Niagara River waters for scenic 
and power purposes, was negotiated. 
The treaty was signed on February 
27, 1950, and officially proclaimed 
on October 10, 1950. 

The treaty specified that during 
daylight hours of the tourist season 
(8 a.m to 10 p.m., April 1 to Septem- 
ber 15, and 8 a.m. to 8 p.m., Septem- 
ber 16 to October 31) the flow of water 
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Under terms of a treaty between the United States 
and Canada, which was signed in October 1950, 
flow over Niagara Falls during daylight hours of 
the tourist season must be at least 100,000 cfs to 
provide an adequate scenic spectacle, with a 
minimum at other times of 50,000 cfs. Flows 
larger than these figures are now available for 
power—one-half in Canada and one-half in the 
United States. An average of 65,000 cfs is the 
shore for each country—a considerable increase 
over the 20,000 cfs previously available in the 
United States. 
utilization of all water available for power and the 
full 314 ft of drop in Niagara Fall and the Rapids 
above and below them are shown in Fig. | (right). 


Existing and proposed plants for 


A profile of Niagara River between Lake Erie and 
lake Ontario, a distance of 36 miles, appears in 
Fig. 2 {right). 
several proposed plans, estimated to cost about 


In this article the authors discuss 


300 million dollars and to take from four to six 
years to build, and three pending legislative pro- 
posals for financing and constructing the proposed 
Niagara redevelopment—federal, state and pri- 
vate. Drawing below by A. Leydenfrost for 
Power Authority of the State of New York. 
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Aerial photograph of Niagara Falls from Canadian side shows, left to right, Rainbow Bridge: 
American Falls, Goat Island and Horseshoe Falls. 


over the Falls would be at least 
100,000 cfs and at all other times 
would be at least 50,000 cfs. Mini 
mum flows of 50,000 cfs would be 
increased when additional water was 
needed for flushing ice above the 
Falls or through the Rapids. All 
remaining water could be diverted 
for power purposes and divided 
equally between power plants in 
New York and Ontario. 


Compensating Works Studied 

To meet emergency needs for power 
the United States and Canada had 
agreed in the period 1941-1944 to 
allow additional diversions for power, 
the new totals being 32,500 cfs in 
New York and 54,000 cfs in Ontario. 
Total hydroelectric installations in 
the area today are 445,000 kw in 
New York and 848,000 kw in Ontario. 


Provision was also made for con 




















FIG. 3. Flow Duration Curves of Niagara 
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250 
240 ‘ ; ; } ; ‘ ; +——+ 4 
.. 
230} ; 4 , , , } = 
‘ ~ 
‘ “< 
220 o~t.—- 
: a 
210 IN Ap, St 5 
“Sh <s / 4 S250, 
200 Pen 
Non " Cer lis 
w 190 ° Uris ; <—+ 
> ep, vemp.* d Seg > | 
a ™m i ry ‘ 
g 180 Ce, , - la < x 
€ 16 "Ch > * 
2 170 Cfo é \ 
4 17¢ be, 3) y 
z \ 
™ 160 LEGEND ; 
---For 1860 — 1946. Federal Power Com — 
150 mission Report, 1949 (based on average \t 
a monthly flows as would have occurred with 
present day diversions other than those 
140 authorized for power) 
130 For 1905-1950. Power Authority of New 
York, 1951 (based on U.S. Lake Survey 
Jata for monthly mean outflows from 
120 Lake Ene through Niagara River) 
110 
100 
0 10 20 30 40 50 60 70 80 90 100 
Percent of time 
34 (Vol. p. 258) 


struction of a part of the compensat- 
ing works recommended in 1929. 
During the 1942-1944 period a sub- 
merged weir was constructed at the 
head of the Cascades above the Falls, 
raising the level of Grass Island pool 
about | ft at standard low water and 
increasing the power output of all 
plants with intakes above the weir. 
The weiralso improved the appearance 
of the American Falls by increasing 
flows over them from 4.7 to 9 percent. 
Works for redistribution of water to 
secure an unbroken crest line and to 
cover the flanks of the Horseshoe 
Falls are provided for in the 1950 
Treaty and are under study by the 
International Joint Commission on 
hydraulic models at Vicksburg, Miss., 
and at Toronto, Ontario. See Fig. 1 
for location of the compensating works 
proposed in 1929, marked “alterna- 
tive 1.” 

Studies made by the Power Author- 
ity in July 1949 disclosed that, with 
flows of 50,000 cfs over the Falls 
and noadditional compensating works, 
the level of Grass Island pool would 
drop over 3 ft with a consequent 
loss of power, greater concentration 
of flow over the Horseshoe Falls, 
and a relatively small flow over the 
American Falls. The remedy then 
suggested was to raise the existing 
submerged weir from El. 554.50 
to 560 and extend the weir to spillway 
structures on either shore. The pool 
level could be raised from El. 563 to 
565, which would provide a permanent 
outflow of 50,000 cfs over the Falls. 
Additional outflows required to raise 
this to the 100,000 cfs required during 
the tourist season would be passed 
through gated spillway sections at 
either end of the weir. 

This recommendation was made on 
the assumption that control works 
for water and ice would be constructed 
at Buffalo. With the treaty ruling 
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dling of the ice. The Internationa] 
Joint Commission, whose report js 
planned for April 1952, is now study- 
ing compensating works to accom- 
plish this purpose. Model tests made 
to date indicate that without com- 
pensating works it would take several] 
hours daily to change flows over the 
Falls from 50,000 to 100,000 cfs and 
vice versa with a substantial loss of 
water for power during _ these 
changeover periods. 

Alternate compensating works were 
studied by the Power Authority in 
1951, as follows: 

Alternative No. 1. 
build a new submerged concrete 
weir, 3,230 ft long, about 2,000 ft 
above Goat Island in front of the 
existing submerged weir at the loca- 
tion shown on Fig. 1, marked “‘alter- 
native 1.’’ The horizontal crest is at 
El. 561.60 and, with a pool elevation 
at 564.00, would provide a constant 
quantity of 50,000 cfs. Gated spill- 
way sections with five 100-ft open- 
ings on the Canadian shore and five 
80-ft openings on the American shore 
are proposed. The crest at the upper 
part of these gates would be at El. 
561.60. With all gates open and the 
pool at El. 564, a total discharge of 
200,000 cfs could be obtained. 

Alternative No. 2. A concrete dam 
3,684 ft long would be located about 
600 ft above Goat Island with the 
crest at El. 562, excepting a center 
notch 484 ft long with crest at El. 555 
On the Canadian shore two spillway 
openings with taintor gates 100 by 20 
feet and ten siphon spillways with 4 
by 12-ft pipes are proposed. At pool 
El. 564, the siphons have a total 
capacity of 8,200 cfs. 

For flows of 50,000 cfs over the 
Falls, the pool is assumed at El. 563, 
rising to El. 564.40 for discharges of 
100,000 cfs over the Falls. This 
change in elevation will require 
about one and one-half hours for 
total outflows of 180,000 cfs and 
about one-half hour for total outflows 
of 220,000 cfs. Total discharge capac- 
ity of these works at pool El. 564.40 
would be 150,000 cfs. 

Alternative No. 3. Wi the pool 
elevation has to remain at El. 563, the 
structure in alternative No. 2 could 
be modified by adding two additional 
gated spillways 100 ft wide on the 
Canadian shore and _ four 


It is proposed to | 


—— 





siphon ff 


spillways on the American shore with J 


capacity of 3,050 cfs. Total dis- 
charge of this alternative could be up 
to 146,000 cfs. 


These alternative structures would f 


have the following advantages over 
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existing conditions: (1) amounts of 
water required for the scenic spec- 
tacle of the Falls and for use in Cana- 
dian plants could be accurately pro- 
vided; (2) a permanent level for 
Grass Island pool could be main- 
tained; and (3) in an emergency the 
storage capacity of the river above 
the works could be utilized. 

Federal Power Commission Plan—1949 

The Bureau of Power of the Federal 
Power Commission issued its report, 
“Possibilities for Redevelopment of 
Niagara Falls for Power,”’ in Septem- 
ber 1949. The report recommended 
completion of the remedial works to 
preserve and enhance the scenic spec- 
tacle and diversions of additiona’ 
water for power. 

This plan consisted of a new power 
plant located in the Niagara gorge 
above Lewiston opposite the Hydro 
Commission's Sir Adam Beck Sta- 
tion. This plant, indicated on Fig. | 
as “Proposed Lewiston Sta.,’’ would 
utilize the full 314-ft head between 
the upper and lower Niagara rivers 
and have twelve 90,000-kw units or a 
tota! capacity of 1,080,000 kw. The 
waterways for the plant could be 
either two covered canals as recom- 
mended by the Power Authority, or 
three pressure tunnels as _ recom- 
mended by the Power Corporation. 
These are to be seen in profile in Fig. 
4. 

Since more water may be diverted 
for power during the night than dur- 
ing daytime hours, the plan proposed 
construction of a pumped storage 
project as first recommended by the 
Power Corporation. A large storage 
reservoir (shown in Fig. 1), with an 
area of 850 acres and a storage ca- 
pacity of 22,000 acre-ft, would be 
located about one mile east of the 
Lewiston plant on top of the Niagara 
escarpment. The pumping and gen- 
erating plant would have ten units 
aggregating 370,000 hp for pumping 
32,000 cfs against a maximum head of 
89 ft and 130,000-kw capacity when 
generating under an average head of 
60 ft. 

Water not needed for the Lewiston 
plant at night or over weekends 
would be pumped into the reservoir 
and released during daytime peak 
hours for use in the pumped storage 
and Lewiston generating plants. 
Water stored in the reservoir would 
be immediately available to provide 
any needed increase in generation, 
whereas water stored in Lake Erie by 
control works would require several 
hours to reach the generating plants. 

The third unit in this plan would 
be the lower Niagara plant of 120,000- 
kw capacity, located adjacent to 
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Schoellkopf Hydroelectric Station of Niagara Mohawk Power Corp. develops power from 
flow of 20,000 cfs falling 220 ft. Photo courtesy N.M.P.C 


the Lewiston plant. The existing 
Schoellkopf Station develops about 
215 ft of the total available head of 
314 ft. This unit would reuse up to 
18,000 cfs of water released from the 
Schoellkopf Station. It would oper- 
ate under the remaining available 
100-ft head with six 20,000-kw units 
having a total capacity of 120,000 kw. 

Control works below the Peace 
Bridge at Buffalo were recommended 
as the fourth unit in the Federal 
Power Commission plan. A _ large 
storage capacity with insignificant 
changes in the level of Lake Erie 
would be made available by such con- 
trol works. These works would add 
180,000 kw to the dependable capac- 
ity and 73,000,000 kwhr based on 
storage confined to periods of one 
week. Seasonal and cyclical storage 
would have a great potential advan- 
tage, and further study of this phase 
of the plan was recommended. 


Niagara Mohawk Power Corporation 
Plan—1950 

The plans of the Power Corp. were 
in general similar to those of the 
Federal Power Commission except for 
the changes noted in Table 1. 


TABLE |. F.P.C. and N.M.P.C. Plans for 
Lewiston Station Compared 
NIAGARA 
FeEDERAI Monawk 
POWER POWER 
FRATURE COMMISSION Corr 


Compensating 
works above 
Falls No No 

Control works at 
Buffalo 


Waterways 


Yes No 

covered canals three tunnels 
or tunnels 

Lewiston plant 1.087 ,000 kw 1,350,000 kw 


Pumped storage 


plant 130,000 kw 80 000 kw 
Lower Niagara 

plant 120,000 kw 108 ,000 kw 
Total capacity 1,330,000 kw 1,538 ,000 kw 


Increase in annual 
output, billion 
whr 7.9 8.1 





Power Authority of New York Plan— 
1951 


During the period 1949-1951, the 
Power Authority of New York an- 
alyzed the solution proposed in the 
Federal Power Commission report 
and the changes in this plan made 
necessary by the terms of the 1950 
Treaty. These studies assumed that 
the existing Schoellkopf plant, under 
license by the Federal Power Com- 
mission, would continue to have 
priority in use of water for power, 
that the new Lewiston plant would 
use the next available 48,000 cfs, and 
the existing Adams plant the re- 
mainder. Three computations were 
made, the Schoellkopf plant receiving 
24,000 cfs (maximum capacity), 19,- 
725 cfs (amount under permanent 
license), and 18,000 cfs (amount re- 
quired for 25-cycle generators). The 
Lower Niagara unit would utilize 
18,000 cfs except when this water was 
needed in the Lower Rapids to aid in 
ice flushing. No control works are 
provided in this or the following pro- 
posals. 

New proposals were studied for a 
larger Lewiston plant (1,500,000 kw), 
which would receive all water avail- 
able for power up to 65,000 cfs with 
the Schoellkopf and Adams plants 
utilizing any remaining water, in the 
order given. Three of the units 
would also have converters to change 
60-cycle current to 25-cycle current 
to serve 25-cycle customers when the 
Schoellkopf plant is receiving insuffi- 
cient water. The Lower Niagara unit 
would not be constructed since the 
capital cost of this unit as estimated 
by the Federal Power Commission 
would be about $400 per installed 
kilowatt. It would be more econom- 
ical to construct a steam plant at 
half this cost, especially since the 
Lower Niagara unit would be inopera- 
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First power from Canada’s 185-million, 700,000-hp Sir Adam Beck Station No. 2, under con- 


struction at left in photo, is scheduled for delivery in 1954. 
Photo by courtesy of the Hydro-Electric Power Commis- 


Beck Station No. 1 shows at right. 
sion of Ontario. 


tive when its water was needed for ice 
flushing. 

Net project energy production, 
after deducting energy used in pump 
ing water to the storage reservoir, 
varied from 11.1 to 12.0 billion kwhr 
under the Federal Power Commission 


plan and from 12.1 to 12.3 billion 
kwhr in the Power Authority pro 
posals. 


Additional plans were studied for a 
possible future development when 
control works are built at Buffalo or 
when the pumped storage unit could 
be greatly expanded to develop peak 
power only rhe size of the pumped 
storage unit will of course be depend 
ent on the size and method of opera 
tion of the Lewiston plant. Any 
plant at Lewiston should be designed 
so that it can be expanded to utilize 
all the water available in New York in 
one stage. It is assumed that the 
Niagara Mohawk Power Corp. would 
be assured all the power it now ob 
tains from a diversion of 20,000 cfs, 


without increasing its present ex 
penses 
Army Engineers’ Plan—1952 

A review survey report on rede 


velopment of the Niagara River for 
power was released by the Buffalo 
District Engineer's office in January 
1952. The report was made follow 
ing a resolution adopted June 5, 1951, 
by the Senate Committee on Public 
Works. 

The Army Engineers’ general plan 
for maximum development of power 
on the Niagara was divided into three 
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Existing 550,000-hp Sir Adam 


general stages for construction: (1) 
initial development of additional 
waters (average of 47,300 cfs) made 
available by the 1950 Treaty; (2) 
redevelopment of 20,000 cfs origi 
nally available under the 1909 Treaty 
and now used by the Niagara Mo 
hawk Power Corp. under license from 
the Federal Power Commission; and 
storage in Lake Erie or on Grand 


» 
\(o 


Island for regulation of Niagara 
River flow. 
The location of existing power 


plants and improvements considered 
are shown on Fig. 1. The recom 
mended initial project would consist 
of an intake near Conners Island on 
the Niagara River; a single open 
unlined canal, 125 ft wide and 24,400 
ft long, located generally east of the 
city of Niagara Falls; a 1,296,000-kw 
power plant near Lewiston; a 1,100- 
acre storage reservoir with a pumping 
330,000-hp) and generating (270,- 
000-kw) plant for daily regulation of 
flows; compensating (regulating) 
works located in the river just above 
the Falls; and all necessary reloca- 
tion of utilities, highways, and other 
features. 

Study of the second stage has not 
been completed. This stage might 
vary from construction of a Lower 
Niagara power plant, recom- 
mended by the Federal Power Com 
mission and the Power Corporation, 
to increasing the capacity of the 
Lewiston plant and eliminating the 
building of the Lower Niagara plant, 
as recommended by the Power Au- 
thority. Power Authority studies 
indicate that the latter scheme would 


as 





produce a minimum of 365,000,000 
kwhr more energy annuallv, on the 
conservative assumption that the 
Lower Niagara plant will never be 
shut down because of ice difficulties. 

In the third-stage development 
dependable capacity of the entire proj- 
ect would be increased by storage of 
excess waters in Lake Erie by means 
of control works at Buffalo or by a 
reservoir on Grand Island. Prelim- 
inary estimates indicate a_ possible 
increase in peak capacity of 900,000 
kw for the first and 450,000 kw for the 
second storage plan above. Either 
storage project would be supplement- 
ary to the pumped storage reservoir 
in the first-stage development. 

Waterways in the initial stage will 
be large enough to carry the addi- 
tional diversions available in_ the 
second or third stages. The forebay 
and power house are so designed and 
located that they can be expanded te 
handle any future increase in capac- 
ity. In addition to their higher cost 
as estimated in the Army Engineers 
plan, tunnels would have an added 
disadvantage over open canals because 
of the complexity of the connections 
needed in expansion to the second and 
third stages. 

Estimated capital costs were given 
in the survey report for seven different 
plans for the initial development 
Costs for a_ three-tunnel 
plan would be $87,537,000 more than 
for the open canal. From the stand 
point of reliability, the Power Au 
thority believes there should be more 
than one waterway because of the 
operating hazards involved in opera 
tion of such a large development 
Estimates prepared by the Army Engi 
neers for three of the plans are: a 
single unlined canal, 125 ft wide 
$228,605,000; twin unlined canals, 
SO ft wide, $320,662,000; and triple 
circular tunnels, 39 ft, $376,142,000 

Based on a total installation of 
1,566,000 kw in the new plants, the 
capital cost for the single canal plan 
recommended by the Army Engi 
neers is $185 per kilowatt, which com 
pares favorably with present-day 
costs for steam-electric plants. An 
nual costs for the reconsmended plan 
were estimated at $13,780,000, based 
on 3 percent interest and amoritiza- 
tion over a 50-year period. Total 
production from the Lewiston plant 
will be 8.621 billion kwhr annually 





waterway | 





The annual energy loss due to opera- 
tion of the pumping-generating plant 
is 10,000,000 kwhr, giving a net an- 
nual output for both plants of 8.611 
billion kwhr. 
generate 2.660 billion kwhr addi- 
tional. The at-site cost of the energy 
from the new plants, which was com- 
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puted on a 95 percent utilization 
factor, will be 1.6 mills per kwhr. It 
wonder that the federal 
government, the Power Authority, 
and five large privately owned elec- 
tric utilities are striving to convince 
Congress that they should be the 
ones to redevelop Niagara. 

The Army Engineers’ estimate that 
power in the New York plant could 
be put on the line in about four years 
and the entire project completed in 
six years. Since orders for turbines 
and generating units now take about 
three years, a similar construction 
schedule would hold regardless of 
the agency authorized to redevelop 
the Niagara. 

Status of Redevelopment 

In ratifying the 1950 Niagara 
Treaty, the United States Senate 
appended a reservation, which in 
effect suspended the operation of the 
Federal Power Act. This reserva 
tion provides that no use shall be 
made of our share of the additional 
Niagara water without specific au- 
thorization from Congress. Were it 
not for this reservation, both the 
Power Authority and the Power 
Corporation could and would apply 
to the Federal Power Commission 
for a license to redevelop Niagara 
power. Under the long-established 
policy set forth in the Federal Power 
Act, the Commission would be re 
quired to give preference to New York 
State’s application. 

During 1951 both the Senate and 
House Committee on Public Works 
held public hearings on three bills 


embodying different proposals for 
Niagara redevelopment. These are, 
in the order of their introduction, 
(1) the Lehman-Roosevelt bill, (2 
the Capehart-Miller bill, and (3) the 
Ives-Cole bill. 

The Lehman-Roosevelt bill pro 


vides that the Niagara development 
shall be constructed by the federal 
government. Although this bill gives 
New York no control or voice what 


ever concerning construction meth- 
ods or costs, and virtually no say in 
the planning, it does provide that 
New York may eventually be per- 
mitted to operate the project by pay- 
ing all the expenses run up by the 
federal government and by comply- 
ing with other unspecified conditions 
to be laid down in the future by 
federal officials. 

It would require the State of New 
York to go into the power transmis- 
sion business to a far greater extent 
than the Power Authority considers 
necessary or desirable. Furthermore, 
the Lehman-Roosevelt bill would re- 
quire New York State to create pre 
ferred groups of customers for the 
cheap Niagara power, notably the 
consumers served by municipally 
operated electric and co- 
operatives. 

But even if these conditions were 
accepted, New York State still would 
not get the Niagara power plant 
under this bill unless it agreed to 
other unspecified conditions to be 
fixed in a future agreement between 
the federal and state governments. 
If New York State does not reach an 
“agreement’’ with the federal govern- 
ment, the bill provides that Niagara 
the 


systems 


power shall be marketed by 
Department of the Interior. 
The Capehart-Miller bill would 


turn the Niagara development over 
to a privately operated utility com- 
pany. It has the strong support of 
five New York State electric com 
panies, which propose to join forces 
and organize a company for the enter- 
prise. The Power Authority opposed 
this as directly contrary to the long- 
established public policy of New York 
State—that its great water resources 
shall be kept forever in the possession 
of the people. This policy, which is 
embodied in the Power Authority 
Act, has been supported for many 
years by the governors, the legisla- 
tures, and the platforms of both 
major political parties in New York 
State. 


The Ives-Cole bill would authorize 
the State of New York to finance, 
construct, own and operate a project 
developing the additional power avail 
able from Niagara, subject to license 
and supervision by the Federal Power 
Commission and the engineering ap- 
proval of the Army Engineers. The 
general engineering plan is the one 
published by the Federal Power 
Commission in 1949, and developed 
cooperatively by the Commission, 
the Niagara Mohawk Power Corp. 
and the New York State Power Au- 
thority. 

In addition to these assurances 
that federal interests will be pro- 
tected, the bill further authorizes the 
Federal Power Commission to re- 
quire that other states receive an 
equitable share of the power, and it 
approves a mechanism whereby such 
allocations may be establshed under 
interstate compacts 

Under this proposal the vast Ni 
agara power development, including 
the remedial works needed under the 
treaty to preserve the scenic beauty 
of Niagara Falls, can go ahead with- 
out placing any burden on the already 
overloaded federal budget. The 
Power Authority is prepared to fi- 
nance the development entirely from 
bonds which will be paid off from 
power revenues. At the same time, 
the people will get the benefit of at 
least 7.9 billion kwhr of cheap power 
a year, which is now being denied 
them 

Under the Ives-Cole bill, New York 
State would have full power to build 
transmission lines if necessary to 
protect the people's interest but it 
would not be arbitrarily required to 
enter into wasteful competition with 
existing systems. It would be able 
to give an even break to all con- 
sumers in the state, specifically in- 
cluding customers of municipal plants 
and cooperative systems, but would 
not be required to practice favoritism 
toward publicly or cooperatively 
owned power systems. 































FIG. 4. Proposed Lewiston Station includes intake canal (or tunnels), forebay, and pumped-storage reservoir, shown in profile. 
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Major pipeline crossings of Mississippi River 


Beginning in 1929 a series of mul- 
tiple pipeline crossings have been con 
structed at Fitler Bend on the Mis- 
sissippi River about 30 miles above 
Vicksburg. By 1949 a total of 26 
lines had been laid at this location, 
and after last year’s high water only 6 
remained in service. Following two 
more breaks in March 1951, exten 
sive investigations were undertaken 
to determine the causes of failure and 
to design a new crossing. 

Che locations of the center lines of 
these multiple crossings are shown in 
Fig. | Pipe sizes are mostly 10*/, X 

, in. Some lines were bowed up 
stream while others were bowed down 
stream, with curvature more or less 
uniformly distributed throughout 
their lengths 

Along the west bank lies a wide and 
rapidly accreting bar which is com 
pletely submerged only at bank-full 
stages. The low-water line on the 
west bank has shifted eastward at an 
average rate of about 150 ft per vear 
during the past 30 years. The east 
bank is under heavy attack, and 
revetment in the vicinity of the bight 
was commenced in 1907. Acceler- 
ated recessions below the revetment 
have attained rates of 300 to 400 ft 
per year at certain locations. Ex 
treme instability is characteristic of 
this entire section of river 

All known breaks occurred on the 
east side generally within 600 to SOO 
ft of the high bank rhis places the 
breaks at the thalweg or in the deepest 
water where maximum velocities 
occur. On revetted banks the breaks 
are approximately at the toe of the 
articulated concrete mats. These fail 
ures are believed due primarily to the 
following causes 

1. Scour. Scours of 40 to 50 ft in 
depth may be concentrated in a nar 
row bottom 600 to 700 ft in width 
within a few hundred feet of the east 
bank. As the pipelines were laid with 
the customary upstream or down 
stream catenary, with curvature more 
or less uniformly distributed across 
the stream, they do not have suffi- 
cient slack to conform to the deep 
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scours at this location. The principal 
reason for bowing the lines is to pro- 
vide slack. The futility of uni- 
formly distributing slack over 6,000 ft 
of line is obvious when it is realized 
that the damaging scour is generally 
concentrated over only about 700 ft 
of line. 


2. Hydrodynamic forces. No 
sound basis has been observed for 
determining the proper weight of 


line or so-called negative buoyancy. 
Negative buoyancies have been arbi 
trarily adopted and values as low as 
1.2 have been used. A _ negative 
buoyancy of 2 was used uniformly 
from header to header on the lines 
laid at Fitler Bend. As the hydro 
dynamic forces at this location under 
conditions of maximum turbulence 
cause an uplift in excess of the hydro- 
static buoyancy, a negative buoyancy 
of 2 is inadequate to prevent these 
lines from being projected upward 
from the bottom in the vicinity of the 
thalweg. 

The lines will by no means rise to 
the surface. Hydrodynamic uplift 
varies with depth and hence vanishes 
at the surface. It is maximum at the 
thalweg and decreases toward the 
banks in accordance with variations 
in velocities. The periodic oscilla- 
tions in intensity of these dynamic 
forces, combined with the hydrostatic 
pressures, produce sinuous wave mo- 
tions in an inadequately weighted line 
with possible increased amplitudes 
due to resonance. These vibrations 
cause rapid fatigue or crystallization 
of the metal and ultimate fracture. 

The lines laid at Fitler Bend rot 
only do not have sufficient weight to 
withstand the hydrodynamic uplift at 
the thalweg, where maximum turbu 
lence occurs, but are heavier than 
necessary at certain other locations. 
Weight as well as slack should not be 
distributed uniformly throughout the 
line but should vary in accordance 
with the resultant of the dynamic and 
static uplifts. 

3. Density. During critical peri- 
ods of high turbulence, the density of 
the water at the bottom of the chan- 
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nel due to the suspended and bed- 
load materials is well in excess of 
that of fresh water upon which nega- 
tive buoyancies are normally, and 
therefore incorrectly, based. As bed 


loads respond instantaneously to 
changes in velocity, the resulting 
density varies accordingly. It is 


therefore maximum at the thalweg 
and minimum at the bank on the bar 
side of the channel. Variation in 
density is another factor that must be 
taken into account in determining the 
proper weight of line at any point. 

4. Caving banks. Receding 


banks constitute a major hazard to | 


pipelines unless proper precautions 
are taken. At Fitler Bend the caving 
takes place in the upper part of the 
east bank, which is mostly loam and 
which sloughs off almost vertically 
after the lower part, consisting of 
saturated sand, flows out from be- 
neath. As the caving part of the 
bank lies above the low-water plane, 
the pipelines should be laid in open 
trenches excavated to approximate 


low water. Although the trenches 
will fill during high stages, the 
material will be mostly sand. It will 


be relatively free of loam and there- 
fore of a tendency to cave. Accord- 
ingly, it is not believed that the cur- 
rent and costly practice of excavating 
banks similar to those at Fitler Bend 


to considerable depths below low 
water is justified. 
5. Concrete revetment. The 


Fitler Bend revetment consists of 
articulated concrete mats laid on the 
east bank and extending to the thal- 
weg (Fig. 1). As the mat offers 
greater resistance to scour than the 
river bottom, deep holes may be cut 
at the toe. A pipeline laid across the 
mat is suspended between points of 
contact and at the toe and is thus ex- 
posed to everything the river can 
throw at it. The swaying of the pipe 
causes impacts and abrasions at the 
point of contact with the mat. Fur- 
thermore, the mats are known to 
flutter at the toe with extreme turbu- 
lence. Hence, not only do the pipes 
pound the mats but also the mats 
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bed- | pound the pipes. In view of the fore- 
Ss of | going, the laying of pipes across con- 
nega crete mats is not recommended. 


and? In selecting a new site for a pipe 


Ss bed line crossing in the vicinity of Fitler 
y to’ Bend, existing conditions were of 
iting | course considered but far greater 
It is) importance was attached to a proper 
ilweg | evaluation and analysis of the changes 
e bar; that might take place within the 
n in! economic life of the crossing. Con- 
Stbe | siderable time was spent in studying 
gthe available records of this entire reach, 
t. including hydrographic and topo 
ling graphic surveys, discharge data, and 
d tof geological information on the banks 
tions | and bed of the river. 
ving } Composite profiles and shore lines 
the | were compiled and studies were made 
and : to relate all changes to natural migra- 
ally f tions or to artificial causes. _Improve- 
zy of § ments affecting this reach of river 
be- § such as cutoffs, revetments, and 
the § dredging were studied to determine 
ane, — the changes actually resulting there- 
pen from. Only by means of such back- 
late | ground information can a reasonable 
~hes forecast be made as to future changes 
the that can be anticipated at any given 
will site. 
ere- Although extreme instability is 
rd- generally characteristic of this entire 
“ur- section of river, a site was found 
‘ing } which has been relatively stable for a 
end | number of years and which possible 
low | future changes indicate to be less 
hazardous than other locations. This 
The | site is three miles below the old cross- 
ol ings at Fitler Bend (Fig. 1) and one 
the mile above Cottonwood Bar. 
ial- To provide better channel easement 
ers and to alleviate heavy attack on the 
the west bank below Cottonwood Bar, 
‘ut dredging of a channel westward of the 
the bar was started in 1937. This artt- 
ol ficial shifting of the channel to the 
°X- west side of the bar and its mainte- 
an nance by annual dredging has counter- 
pe acted the accretions of the bar along 
he the west bank and thereby has not 
Ir- only stopped the attack on the east 
to bank at the site of the crossing but 
u- has also caused considerable shoaling 
eS in front of this bank. Because of the 
ts wide, flat and shallow bottom at this 
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How to choose a site 


location, velocities are considerably 
less than at Fitler Bend and nowhere 
in this region do comparable scours 
take place. 

Having selected the crossing, fur- 
ther studies were made to determine 
the nature and extent of changes that 
could reasonably be expected within 
the next 25 years. It is firmly be- 
lieved that a design of any crossing 
of a meandering stream within an 
alluvial valley which is not based on 
such considerations invites sudden 
disaster. It is also firmly believed 
that many of the twenty lines aban- 
doned at Fitler Bend would not have 
failed had they been laid at this new 
site, in view of the highly favorable 
conditions that have existed here dur- 
ing the past thirty years. 

A look at the future is by no 
means soencouraging. The principal 
changes that might occur at this 
crossing depend upon whether or not 
the Fitler revetment is extended. In 
either case the resulting changes 
would be accelerated and intensified 
if maintenance dredging should be 
discontinued west of Cottonwood Bar. 

Consideration had been given ini- 
tially to the utilization of a crossing 
consisting of two large-diameter lines 
dredged below bottom scours and into 
the east bank beyond the extent of 
recession. However, after a_ little 
study of the characteristics of this 
reach of river, it appeared increas- 
ingly hazardous to base a design on 
any such rigid assumptions. With a 
number of smaller lines, one and pos- 
sibly more breaks can be provided for 
with considerably less excess capacity 
and correspondingly less additional 
cost. 

The new crossing as designed and 
constructed is shown in Fig. 1. The 
lines are laid straight from the header 
on the Louisiana side across the ac- 
creting bar to areas where appreciable 
scour begins to take place on the 
channel side of the bar. The amount 
of slack is increased from an offset of 
100 ft in 600 ft to 150 and 200 ft in 
600. It is estimated that the 200-ft 
offset will accommodate a scour of 


about 75 ft in 600, which is well in 
excess of any that can reasonably 
occur at this location. 

The maximum slack is used where 
maximum scouring can be expected, 
and is carried across the bank on the 
Mississippi side to the vicinity of the 
headers to provide for the recession of 
the bank. The Mississippi header ts 
located about 1,200 ft from the present 
bank and behind the ten-year bank 
line: it can be moved further east 
ward when and if bank recession re 
quires. 

Five different weights of line are 
used to offset the varying uplifts and 
densities. The ticks indicate where 
changes in weight are made. The 
minimum weight is used on the Loui- 
siana bank and on the high part of the 
bar adjacent to that bank. The 
maximum weight is used where maxi- 
mum turbulence can be expected and 
is carried across the Mississippi bank 
to the vicinity of the header. If the 
Mississippi header is moved back, the 
same slack and weights will be ex 
tended to the new header. 

For protection against caving 
banks, the Mississippi bank was 
trenched along the axis of the lines. 
The trench extended down to about 
the low-water plane and backwards 
to a point 200 ft from the top of the 
high bank. 

The six downstream lines are 10*/4- 
in. O.D. with a '/.-in. wall thickness 
on the bar, and */,-in. in the channel. 
The seventh line is 12*/,-in. O.D. pipe 
with a '/.-in. wall thickness. Cast- 
iron clamps of 400 and 1,000 Ib are 
used on the 10*/,-in. lines and 1,S00-Ib 
clamps on the 12%/,-in. line. The 
10*/,-in. pipe was used because it was 
either on hand or on order. Other 
wise, the 12*/, X '/s-1n. pipe would 
have been used for all lines as it is 
equally, or more, satisfactory in every 
respect. It not only has almost 
twice the capacity of the 10°/, & #/,- 
in. line, but it weighs 15 lb per ft less 
and costs no more to lay. 

Two other features of this crossing 
may be of interest. One is the long- 
range river-stage forecasting service 
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FIG. 1. Many failures in pipeline crossings 
at Fitler Bend, on Mississippi River about 30 
miles above Vicksburg, led to choice of new 
site for multiple crossing three miles below, 
about one mile above Cottonwood Bar. Five 
different weights of pipeline are used at new 
site. Ticks indicate points where changes in 
weight occur 


R. P. GREGORY, 


Houston Contracting Co., Houston, Tex. 


Since the early 1920's, oil and gas 
companies have been faced with the 
problem of making major pipeline 
crossings of the Mississippi River. 
As a result of failures across smaller 
high-velocity streams, it was natur 
ally believed that failures across the 
middle and lower reaches of the Missis 
sippi were to be expected periodically 
and that the best way to insure un 
interrupted service was to substitute 
for one single pipeline several smaller 
lines having a total capacity equal to 
or greater than the main line. If one 
or even two failed, service could still 
be maintained while repairs or re 
placements were made. This view 
is still held by some companies. The 
trend continued through the 1930's 
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which was worked out with and pro- 
vided by the U. S. Weather Office in 
Vicksburg. Probably no construction 
work is more sensitive to changes in 
river stages than a pipeline crossing. 
Not only was considerable lost time 
avoided due to timely warning of 
impending high stages but the final 
decision to shift the crossing to Cot- 
tonwood Bar was based on a long- 
range forecast that sufficiently low 
stages would probably not exist to 
permit the construction of a crossing 
at Fitler Bend. 

The other feature was the method 
of orientation. Positions in the river 
were obtained by resection from 
three points ashore with a three-arm 
protractor. Angles were read with a 
sextant, and five targets were 
tablished which would permit suf- 
ficiently strong resections from at 
least three of the targets at any posi- 
tion in the river. This method af- 
forded a rapid, precise and simple 
system of orientation which proved 
far more satisfactory than any used 
for previous crossings. 

The foregoing analysis and design 
was derived with an open mind and 
without prejudice against either a 
multiple crossing or a large-diameter 
crossing dredged beyond estimated 
scours. The latter type of crossing 
was initially considered in line with 
the trend of present practice, but was 


es 





and up until the end of World War 
II, although there was little activity 
in this field during the war years 
except for the war emergency pipe- 
lines across the upper reaches of the 
river. 

During these twenty-odd years 
everyone concerned knew that vibra- 
tion of the pipe, resuiting in metal 
fatigue, caused pipelines to fail in 
major stream crossings. There was 
great emphasis, however, on holding 
pipeline construction costs to an 
absolute minimum and this con- 
tributed to the conclusion that thor- 
ough engineering investigation and 
design, which might prevent or reduce 
failures, was too expensive and not 
worth while. 


rejected for this site for the following 
principal reasons: 

1. A large-diameter line with 
heavy wall thickness and encased in 
concrete inflexible and must be 
buried beyond possible scours. 


is 


2. Not only is a continuous his- | 


tory of scour not available at crossing 
sites but such intermittent surveys as 
are obtainable may be misleading, 
and accordingly future estimates 
must necessarily be highly uncertain, 
The degree of such uncertainty is 
directly proportional to the probabil- 
ity of failure. 

3. Disregarding the astronomical 
costs, the limitations of even the 
most powerful dredges would not per- 
mit burying the line beyond scours 
and erosions believed possible at the 
Cottonwood site. A compromise 
based on the assumption that con- 





é 


tinuous observation, especially under | 


severe conditions of flood and drift, 
would permit further dredging in 
time to prevent failure borders on 
wishful thinking. Not only are ob- 
servations difficult under such condi- 
ditions, but work could not be under- 
taken at best until the following low- 
water season. 


(This article represents a shortened form 
of the paper presented by General Timothy 
before a Construction Division 
presided over by Ross White, at the ASCE 
Vew Orleans Convention.) 


Session, 


How to build and 
maintain a crossing 


Beginning about 1945, however, 
the need for huge expansion in 
the pipeline transportation industry 
brought about a change in this trend. 
A boom condition developed rapidly 
and has continued fairly steadily 
through 1951. Since the need was 
for transportation of much greater 
volumes of natural gas as well as 
crude oil and its products, pipelines 
of larger’ diameter were needed. 


Before 1940, pipe sizes generally ¥ 


ran from 65/s-in. O.D. xX 0.28-in. 
wall thickness to 12°/,-in. O.D. 
xX 0.375-in. wall thickness. This 
pipe was usually fabricated from 


mild steel of about 40,000-psi yield 
point and conforming to API Stand- 
ard 5-L. In the early days, pipe 
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Derrick barge with 
150-ft boom and 50- 
ton capacity handles 
pipe on work barge. 
Derrick lifts pipe 


pulled ahead one pipe 
length. Last com- 
pleted weld is then at 
stern of barge where 
it is inspected and 
coated while next sec- 
tion is being welded 
in position. 


was threaded on the ends and screwed 
together by threaded couplings, but 
later on in the 1930's pipe was beveled 
at the end for welding and was 
welded first by the oxy-acetylene 
process and later by electric arc. 

Additional weight to counteract 
buoyancy and reduce vibration was 
provided by bolting cast-iron clamps 
around the pipe at each threaded 
collar or welded joint. A protective 
coating was generally used, consisting 
of asphalt with felt wrapper or some 
type of grease compound. 

In the early days preliminary de- 
sign work to determine location and 
grade was usually rather sketchy. 
The general location was, of course, 
dictated by the route of the line. 
It was customary to reconnoiter the 
general location and select a site 
where the river banks showed evi- 
dence of the least erosion and were 
of uniform slope and on a natural 
grade which would allow the pipe, 
through its own flexibility, to con- 
form to the river bottom. It was 
usually necessary to excavate the 
banks to some extent to maintain 
this grade but such excavation was 
held to a minimum. Usually no 
thorough effort was made to deter- 
mine the scouring characteristics of 
the bottom or the history of bank 
erosion. 

It was considered desirable to 
cross the river where the waterway 
Was as narrow possible. The 
cast-iron clamps which provided addi- 
tional weight were installed to rein- 
force the strength of the screw or 
welded joint as well as to add weight. 
Little attempt was made to design 
against buoyancy by considering 
current velocities and the weight of 
silt-laden water. 

Many failures have occurred in 
these pipelinecrossings. About 70per- 
cent of those installed as described 
above have failed at least once and 


as 
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some several times. When large- 
diameter pipelines came into the 
picture about 1945, the industry 


as a whole was quick to realize that 
the crossing of major streams, es- 
pecially the Mississippi, was a prob- 
lem on which little progress had been 
made. So the pipeline companies and 
associated engineering organizations 
turned their thoughts toward elimin- 
ating the causes of failure. 

The first step was to try to deter- 
mine the amounts and frequency of 
the change in the river bottom con- 
tour as well as the characteristics 
of bank erosion in the general area 
of the proposed crossing. The princi- 
pal source of this information is the 
U. S. Corps of Engineers District 
headquarters at Vicksburg, Miss. 
It should be pointed out, however, 
that the U. S. Engineers should not 
be expected to furnish infallible 
predictions as to what the river will 
do. They can and will work with 
everyone concerned with pipeline 
crossings, but their data must be 
interpreted and decisions made by 
the pipeline company. 

Even when all the available data 
had been assembled, pipeline engi- 
neers had only a general idea as to 
how much and how frequently the 
river bottom changed, but at least 
they were impressed with the magni- 
tude of the change. The next step 
was to decide what was the best way 
to combat this condition and this 
subject is quite controversial. Opin- 
ions and practices are pretty well 
divided into two groups. 

1. Those who still think that it 
is best to lay multiple small-diameter 
lines, not attempting to bury them 
under the bottom, but with various 
designs as to counterweighting and 
alignment to provide slack and thereby 
eliminate or reduce vibration. 

2. Those who think that two or 


possibly three larger-diameter lines 





are best and that they should be 
buried below the river bottom as well 
as counterweighted to eliminate or 
reduce vibration 

Some of the older pipeline com- 
panies make up the first group, while 
the second is composed mostly of 
the new gas companies, with the 
practices of which we are here con- 
cerned. 

When costs were estimated, they 
were of course found to be far in ex- 
cess of those for the older crossings 
and this led to consideration of the 
construction of overhead crossings 
supported by a suspension bridge. 
Such overheads are used frequently 
on smaller major streams, but their 
cost across the Mississippi was found 
to be so much greater than the pro- 
posed submarine design, that to 
date none have been built. Somme 
thought was given to the possibility 
of several companies crossing at the 
same location and jointly construct- 
ing a suspension bridge, but the wide 
variation in routes and other factors 
made this impractical. One of the 
major gas transmission companies 
arranged to suspend its lines on the 
highway bridge near Greenville, Miss., 
at the time its main line was con- 
structed in 1944 and has since ex- 
panded its system until it has both 
overhead and submarine crossings in 
operation at this site. 

After the basic design was adopted, 
extensive field work was required to 
establish the grade under the river 
bottom and below the banks. It 
has been the practice of some com- 
panies to take soundings at low-water 
stage because they believe that 
scouring at their particular location 
occurs at low water. Other com- 
panies have taken initial soundings 
at high-water stage by means of an 
electronic fathometer because they 
believe scouring occurs then. Either 
practice determines the approximate 
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true scour grade provided the as- 
sumption is correct as to when scour- 
ing occurs at the location in question. 

The depths to which the more re- 
cent crossings have been buried 
under the supposed scour depth have 
varied from 10 to 30 ft. This grade 
has been established by two factors: 
(1) the net change in the river bottom 
between scouring and silting up as 
reflected by available records, and 
(2) the limitation on dredging depth. 
The most powerful dredges operating 
on the Mississippi can only dredge 
to a total depth of about 50 ft, and 
the river is usually from 20 to 45 ft 
deep at mean low water. 

Some companies stay with the idea 
that the crossing should be located 
at the narrowest point available so 
that they will have only a short dis- 
tance to worry about. The matter 
of laying a pipeline with an upstream 
or downstream bow is also controver- 
sial. Both practices have been fol- 
lowed for many years and preferences 
are about equally divided. The idea 
is, of course, to provide additional 
slack so that the pipeline can conform 
to the new bottom if scour occurs. 
There is a third group who feel that 
burying the pipeline below the scour 
depth makes either an upstream or a 
downstream bow of little value. 
They lay theirs straight and concen- 
trate on keeping the lines buried. 

Since 1945, the major pipeline 
crossings of the Mississippi River have 
been from 16 to 24-in. O.D. and have 
been mostly dual lines. The pipe 
has been mostly '/»-in. wall thick- 
ness and its dead weight alone is 
from 83 Ib per ft of length for the 
16-in. to 125 Ib per ft for the 24-in 
Steel used in the pipe is usually about 
10,000 psi. Some companies have 
used steel reinforcing sleeves welded 
to the pipe to add strength to the 
welded joint. All welding is by the 
manual electric-are method, 

Protective coating is used and us- 
ually consists of a double hot ap 
plication of coal-tar enamel wrapped 
with fiber glass and coal-tar-impreg 
nated felt, although the 
Somastic type is also used. Addi- 
tional weight is provided by a con 
crete overcoat applied over the pro 
tective coating, the thickness of the 
overcoat depending on the additional 
weight desired. The gas companies 
generally use enough weight to offset 
the buoyancy of the empty pipe 
in silt-laden water, which weighs 
about 80 Ib per cu ft, plus from 20 to 
50 percent for safety. The oil com- 
panies use a lower safety factor, or 
about 10 percent, since they have the 
weight of the fluid for added safety, 
but they cannot disregard buoyancy 


asbestos 
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as it is always possible for an air 
surge to occur in an oil pipeline. 
The concrete overcoat is applied either 
by spraying, as in gunite, or by 
molding, and is reinforced by some 
type of wire mesh. 

Since major pipeline crossings of 
this design have only been in service 
a few years, there is not a great deal 
to report as to the results attained. 
There have been only two failures. 
One of two 20-in.-dia oil lines in- 
stalled in late 1949 failed after 18 
months of service as the result of a 
scour. The cause of the scour is 
in itself interesting since these lines 
were well buried below normal scour 
depth. A few months before these 
lines were laid, the U. S. Engineers 
installed revetment along the east 
bank which ended about 2,000 ft 
upstream from the pipelines. During 
the next several months this revet- 
ment was washed out. The subse- 
quent change in the direction and 
velocity of flow along the east bank, 
as well as the decreased velocity 
at the pipeline location, caused tur- 
bulence resulting in a deep hole under 
only one of the pipelines, the two 
lines being about 150 ft apart at this 
point. The other failure, in one of 
two 24-in. gas lines installed in 1950, 
was due to faulty materials, not river 
action. 


Construction Methods Outlined 


Construction methods and equip- 
ment that have been used on the 
larger-diameter pipe are much the 
same as on the smaller except that 
everything is necessarily larger and 
heavier and more forethought has 
been given to unexpected contingen- 
cies. The contractor's marine equip- 
ment should be larger and more 
powerful than he expects to need 
under low-water conditions so that 
he can successfully combat any unex- 
pected behavior of the river. Dredg- 
ing of the channel requires a power- 
ful suction dredge capable of moving 
about 2,000 cu yd per hour as well 
as of dredging to a finished depth 
of 50 ft and of withstanding the river 
currents. 

Pipe and other materials are usu- 
ally assembled at a central location 
either on the river bank or at some 
point accessible to water trans- 
portation. Then the protective coat- 
ing and the concrete overcoat are 
applied and the pipe is welded into 
sections from 120 to 200 ft long. 
After the sections are tested either 
hydrostatically or with compressed 
air, the welded joints are coated 
and the pipe is loaded on barges for 
transportation to the job site. 


Laying of the pipe follows as 
closely behind dredging as _ river 
traffic and safety considerations wil] 
permit. The pipe is laid from a 
steel barge known as the “work 
barge,” which is at least 200 ft long 
and about 40 ft wide. A _ sloping 
ramp is built in the center of the barge 
on which a section of pipe is laid for 
welding to the previous section. The 
pipe is handled by a 40- to 50-ton 
derrick barge equipped with a 150-ft 
boom. After a section is welded on, 
the work barge is moved ahead by 
using power winches and tugboats 
while the derrick raises the pipe and 
allows it to slide down the inclined 
ramp into the water. 


RAS ME 


aon 


Since the move ahead is only the 


length of the section, the recently 
completed weld is then at the stern 
end of the work barge, where it is 
inspected and coated while the next 
section is being welded on. The 
sloping alignment of the pipe from 
the stern of the work barge to the 
bottom of the excavation is main- 


tained by holding the pipe up with | 


two or three power winches mounted 
on smaller barges, and lowering to the 
bottom progressively. A continuous 
check on the excavation and pipe 
alignment is maintained by fathom. 
eter readings. 

There are now five major crossings 
in service in the section of the river 
between Helena, Ark., and Baton 
Rouge, La., which have been buried 
below the river bottom at varying 
depths and conform generally to the 
principles of design discussed herein 
No one will try to predict what will 
happen to these crossings even in the 
near future. All agree that the basic 
operating principles to follow are to 
try to stay out of the way of the river 
and not to expect to beat it with one 
installation. 

No submarine pipeline crossing 
of the Mississippi can be considered 
aS a permanent installation regard- 
less of how it is installed. A con- 
stant watch must be maintained on 
the bottom and bank contours and 
the necessary money must be spent 
every year to lower the lines, if re- 
quired. Scours do’not form over- 
night, and by maintaining a frequent 
check with electronic depth record- 
ers, especially during high water, 
they can be detected in a formative 
stage. The lines can then be lowered 
as soon thereafter as the water stage 
permits. 


(This articie isa shortened form of the 
paper Mr. Gregory presented before the Con- 
struction Division session, presided over by 
Ross White, at the ASCE New Orleans 
Convention.) 
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save steel and money & 


Structural welding made con- 
siderable progress during the second 
World War through its extensive 
application in shipyards. However, 
the general adoption of welding in 
structural fabrication and erection 
has been limited by two chief condi- 
tions: (1) the unwillingness of many 
fabricators to scrap good, usable 
equipment and a shop-wide, familiar 
method of riveted fabrication, pur- 
chase new welding equipment, and 
spend the time, effort, and cash 
necessary to successfully develop 
welding techniques in their fabri- 
cating shops; and (2) the persistent 
indifference and evident ignorance of 
many structural designers of the 
great possibilities inherent in struc- 
tural welding. 

Modern flame cutting and welding 
permit the wide-awake, alert struc- 
tural designer to develop simple, 
effective details which would have 
been totally impossible a very few 
years ago. Savings in cost of con- 
struction up to 15 percent can be 
realized in many structural designs 
by the use of welding. 

“Locked up” stresses of unknown 
magnitude are frequently offered 
as an excuse for not using welding 
in structural design. Later discus 
sion will show that welding stresses 
of considerable magnitude and of the 
proper kind can be developed which 
will carry a part of the floor load 
stresses, an accomplishment that 
cannot be duplicated in riveted con- 
struction. 

Effective welds must have a pene- 
tration into the parent metal roughly 
proportional to the size of the weld. 
This penetration may vary from a 
minimum of '/s in. for small welds 
to '/. in. or more for the larger welds. 
This penetration requires sufficient 
heat to produce molten metal at the 
point of welding in the parent metal, 
usually a temperature of about 2,600 
to 2,770 deg F. Such heat will pro- 
duce marked distortion in the metal, 
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Welded design was used on 16-story building erected on 
Capitol and Travis Streets in Houston, Tex., in 1950. Care- 
ful welding procedure reduced welding rod per ton of steel 
to 4 lb, and movement of exterior wall columns due to 
shrinkage from welding to about 0.25 in. 


Welded multi-story structures 4 


and if welds are made on one flange 
of a column only, a force of great 
magnitude will be developed above 
the weld. This force in many in- 
stances is of sufficient magnitude to 
snap a * ,in. plumbing cable, and 
therefore it is very difficult to keep a 
building frame plumb if welds are 
made on one flange of a column at a 
time. 

This difficulty can be easily over- 
come by working welding operators 
in pairs and insisting that the welds 
on both flanges of an interior column 
be made at the same time. If this 
procedure is followed there will be a 
slight vertical movement of the 
column at the welding point, but 
there will be no lateral force de 
veloped at the floor above to throw 
the building out of plumb. Opposite 
exterior columns should be welded 
at the same time, so as to balance 
the distorting forces. 

Distortion of the building frame 
is due entirely to the effects of the 
heat induced by welding. The mag- 
nitude of this distortion is roughly a 
function of the amount of the heat 
and the length of time over which it 
is applied. A large amount of heat 
applied to a panel point in a rela- 
tively short time will cause much 
greater distortion than the same 
amount of heat applied in increments 
over a much longer period. There- 
fore, to minimize the distortion of the 
building frame as much as practicable, 
the welding at-a given panel point 
should be performed in three separate 
operations, with the time interval 
between the operations such as to 
permit complete dispersion of the 
heat developed by one operation be- 
fore the next operation is started. 

The small additional cost of doing 
the welding in three separate opera- 
tions is fully justified by the far 
better results attained. Now as- 
sume that the top 6 in. of the */s-in. 
fillet shear welds are all made on the 
first day, and that the top flange 
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welds are all made on the second 
day. This will allow the complete 
dispersion of the heat and _ will 


rigidly tie the floor framing at the 
top flange level in both directions. 
The third and fourth welds are to 
be made on the third day. 

Shrinkage of the bottom flange 
welds and of the parent metal of the 
bottom beam flanges and the column 
due to the high temperatures de- 
veloped in them by the welding opera- 
tions will cause tensile stresses of con- 
siderable magnitude in the bottom 
flanges of all beams framing into a 
column. Top flanges are rigidly at- 
tached to the columns and are not 
affected by the heat from Weld No. 3. 
When tension is developed in the 
bottom flange by the shrinkage of the 
metal, a corresponding stress in com 
pression will be developed in the top 
flange of the beam, which will pro- 
duce a definite downward deflection 
at the center-line of the beam. Since 
these stresses are exactly opposite to 
the beam stresses at the columns pro- 
duced by the floor loads, the stresses 
produced by the field welding can 
definitely support a considerable part 
of the floor loads. 


Stress of 4,350 Lb Developed 


Careful measurements to deter 
mine the magnitude of the stresses 
produced by field welding were made 
in a building on Texas Avenue, 
in Houston, Tex. This building was 
erected in 1950. In these observa 
tions, an average stress of 4,350 Ib 
was developed in the top and bottom 
flanges of the beams by the field 
welding. This indicates that about 
10 percent of the floor loads would 
be carried by the field welding stresses 
in this case. More accurate and im- 
proved methods are to be used to 
determine the magnitude of these 
stresses in future buildings erected 
under the writer's supervision. 
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\ modern office building requires 
extensive electrical service of three 
kinds—light, telephone and business 
machine connections. Changing 
tenants and shifting of equipment for 
long-term tenants makes the result- 
ing shifting of electrical outlets a 
serious problem. This service can- 
not be rendered by any type of con- 


five months of extra revenue from 
rentals, offset the extra cost of the 
cellular-type flooring. As a result, 
this high degree of flexibility in the 
location of electrical outlets can be 
had at practically no extra cost to the 
owner. 


Basic Factors in Good Welding 

































































Welding Society, by an engineer 
representing the testing laboratory, 
who is in continuous daily contact 
with the field welding operations, 
The qualification test specimens con- 
sist of the two 5 X */s-in. plates 10 
or 12 in. long, with a 2 X */-in, 
back-up plate of the same length 
assembled so that: the two 5-in. plates 





















































crete floor construction where the There are five very essential ele- are exactly © \. in. apart and are 
electric conduit is placed in the struc- ments of about equal importance in tack welded to the back-up plate. 
tural concrete or in the floor fill, The securing a satisfactory welded job: A */sin. fillet weld is placed along } Difficull 
most effective solution is to use the |. Careful and accurate shop fab- the edge of each 5-in. plate, one speci- | moved 
modern cellular type of metal floor rication by a contractor with experi- men being welded in a vertical posi- | interior 
construction. This consists of hex- ence in the fabrication of welded tion and the other in a flat or hori- } due to’ 
agonal-shaped continuous cells, each structures. zontal position. Then the remainder ) seen be 
3'/s in. high, spaced 6 in. on center, 2. Erection by a contractor with of the */s X '/js-in. space between 
and weighing from 5 to 7'/: psf. experience and good equipment suit- the two 5-in. plates is completely 
Each cell forms a channel or raceway able for this type of construction. filled with weld metal while in the 
for electrical wiring, and an outlet 3. A field welding procedure which horizontal position. The */,-in, | parto 
can be provided at any point on the has been carefully tested and found back-up plate is then milled off, and } the te: 
floor within an area that can be satisfactory for the type of work in- the weld metal is ground smooth with | The 
covered by a half-size sheet of letter volved, the surface of the 5-in. plates. ) ing pl 
paper. t. Reliable field inspection by a The specimens are now flame cut | by th 
This type of floor construction re- recognized testing laboratory em- into strips and prepared for the bend- story 
duces the floor dead load from 25 to ploying competent and experienced ing tests which will reveal the sound- Houst 
35 psf and shortens the period of con- personnel. ness and ductility of the weld metal. move! 
struction by from three to five 5. Carefully qualified welding op- A direct standard tension test on the - colum 
months, depending on the size and _ erators. weld metal can be made if specified weldi1 
height of the building. The savings Welding operators should be quali- by the designing engineer. The proxil 
realized in the structural frame and __ fied, in accordance with the Standard writer believes that this tension test of exa 
. . - - ° . - ~ « M 
foundations on account of the de- Qualification Procedure developed _ is of sufficient value to warrant mak- | Hous' 
creased dead loads, plus the three to and recommended by the American ing it and keeping the results as a the ¢ 
shrin! 
about 
in the 
Table |. Amounts of steel in typical _ ee weldi 
building panel compared for welded ” golbeee aa about 
and riveted construction : steel, 
STRUCTURAL SECTIONS* Wetour, Le in 19 
IS WF 50 39’ 0" 1.950 wast 
‘SWP BB x S80 2145 than 
IS WF 70 x 24'6 1715 | ° 
24 WF 110 X 137 ¢ 1,485 16w sy build 
24 WF 120 x 16’ 4 1,960 . — ing V 
14 WF 211 x 1270” 2,532 a | ng 
+ 1 i ior s 
Total structural sections 11,787 _ the s 
* Same for welded and riveted construction ; meth 
oD < ; trolli 
All-Riveted Design A a high 
Derat ~ Wetcut, Le lew 88 A | ousl} 
i2 , ix 3 x »xOo' ll 105 j v 
4ST 18 WF 150 x 1/ 21/2" 725 . PLAN 
4ST 18 WF 140 x 1/0” 560 PLAN 
4238 xX 8 x 0’ 8 110 ‘ , Com} 
Rivets 288 v . ST. 18W 140 b \ 
ileal on 
rota! riveted details 1.788 2nd weld Ari? °° OP sr. gw 150 rc 
Potal structural sections 11,787 id > JThe i 7? rt. Par costs 
141 jst —— waryregT ——. 
Total for riveted design 13,575 | il _— ee . . hand aed nal 24w 120 cons 
Percentage of details to total 13.17 a re 24w' 110 on ein inci wal so deta 
4! Se eS deve 
All-Welded Design | Ot oo boo MOO Figs 
Ly" Fillet loo. moO Bs 
DeTAILs Wertour, Le | oom eejeoe AO was 
‘> £rtta_t ae 
PI 4 2x17 14 @ ic-4th weld“ ' clud 
1PI 4 "7 12 Loy | , 2 . ,  f@O+O@ ORE 
{Pis8 xX 1 1’ 113 — [a eee a 1: 
2 Pis 8 P l “4 0 3rd Weld a ee pee ee " 
2 Pls 12 1’ 5" 58 =— ST. 18W 150 SnOV 
12 Zs4 x3 eX O11 105 7 i } gird 
Weld metal t4 — " a ’ A, 4 tails 
Section ron AA 
Total welded details 386 Section Det 
Total structural sections 11,787 FIG. 1. Typical details at interior columnfor FIG. 2. Typical details at interior column Ib, 1 
Dotal Ser welded decinn 12.178 all-welded design are shown in plan and for all-riveted design are shown in plan and for 
Percentage of details to total 3.17 cross section. Sequence of weld isindicated. cross section. for 
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tions: 


lb, thus giving a total weight of 
12,173 Ib for the all-welded panel. 
For the riveted job, the weight of 
13.17 percent of 
the total weight, and for the welded 
job, they constitute 3.17 percent. 
This is exactly 10 percent less than 


Applying these percentages to a 
welded job requiring 4,000 tons of 
steel, the excess weight of details that 
would be required if riveting were 
substituted would be 400 tons. Steel 
for all-welded multi-story buildings 
now costs about 9 cents per Ib, or 
$180 per ton erected and field welded. 
required for the 
riveted job could not be bought at 
the same price as the steel for welding 
because it requires much flame cut- 
ting and the drilling of many rivet 
It will cost at least 11 cents 
per lb, or $220 per ton erected, mak- 
ing the additional cost for the riveted 
A completely welded 
job, using 4,000 tons, would cost a 
Therefore 
the excess cost of the riveted job over 
which is inherently 
would be 88,000 + 720,000, or 

But this is not the total additional 
cost for a completely riveted job using 


the cellular floor for the following 


1. The connections for a riveted 


Difficulty of keeping building frame plumb during welding is re- 
moved if welders work in pairs, making welds on both flanges of 
interior column at same time. Slight vertical movement of column 
due to welding will not be serious. Cellular-type metal flooring, 
seen below, is easily adapted to welded type of structure. 
part of the permanent job records at 
the testing laboratory. 

The effectiveness of the field weld- 
ing procedure suggested is indicated details constitute 
by the following facts. On a 24- 
story building 252 ft long erected in 
Houston, Tex., in 1946, the horizontal 
movement of the exterior wall for the all-riveted job. 
columns due to shrinkage from the 
welding of the floor system was ap- 
proximately 1.5 in. On the building 
of exactly the same length, erected in 
Houston in 1950, the movement of 
the exterior wall columns due to 
shrinkage from the welding was 
about 0.25 in., or one-sixth of that 
in the previous case. Also, the field The extra steel 
welding on the first building required 
about 14 Ib of welding rod per ton of 
steel, whereas on the building erected 
in 1950 only about 4 Ib of welding rod 
was required per ton of steel, or less _ holes. 
than one-third that used on the first 
building. Welding on the first build- 
ing was carried out with no regard design $88,000. 
for shrinkage problems, whereas on 
the second building referred to the total of $720,000 erected. 
methods previously outlined for con- 
trolling shrinkage and stresses due to the welded job 
high welding temperatures were rigor- neater 
ously adhered to. 12.22 percent 
Comparative Costs Studied 

reasons: 

To determine the comparative 

costs of all-welded and _ all-riveted 


construction for multi-story buildings, 
details for both types of design were 
developed similar to those shown in 
Figs. 1 and 2. A careful estimate 
was made of a typical floor panel, in- 
cluding an average sized column for 
a 12-ft 0-in. story height. Table I 
shows that the weight of the beams, 
girders, and one column, without de- 
tails, for such a panel is 11,787 Ib. 
Details for a riveted job totaled 1,788 
Ib, making a total weight of 13,575 Ib 
for the all-riveted panel. Details 
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for the all-welded panel weighed 386 


job extend about 1°/s in. above the 
top of the supporting beams for a 
distance of about 18S in. from the 
face of the columns. This requires 
much additional cutting and trim- 
ming of the cellular floor at all 
columns at considerable added cost. 

2. Additional supports must be 
provided for the cellular floor at all 
beams adjacent to all columns. 

3. All cells of the cellular floor 
within 24 in. of the center line of the 
columns, or for a total width of 4 ft 
0 in. at each column line, are blocked 
and eliminated from use unless an 





Welded column connection is accomplished in three separate opera- 
(1) top 6 in. of web weld; (2) top flange weld; and (3) 
bottom flange weld and remainder of web weld. See Fig. 1. By 
allowing 12 hours between these operations, distortion due to high 
welding temperatures is minimized. 


EP. 





expensive ‘‘jack header’’ is installed 
at each column. Considering all 
the special conditions outlined, the 
additional cost of a riveted job will 
be at least 15 percent greater than 
the cost of an all-welded job. 

The building erected at Capitol 
and Travis Streets in Houston, Tex., 
in 1950, shown in the photographs, 
may be considered as typical. For it 
2,274 tons of steel were required. 
The total floor area is 253,000 sq ft 
and the volume is 3,153,000 cu ft. 
The story height varies from 11 ft 
0 in. to 16 ft 11 in., and averages 12 
ft 5'/2 in. The amount of steel re- 
quired was 17.98 lb per sq ft of floor, 
or 1.44 lb per cu ft of building. 

Column shafts without details 
totaled 745 tons, or 32.76 percent, 
very close to one third of the total 
steel. The columns plus details 
totaled 846.5 tons, or 37.22 percent, 
and the columns plus details plus 
column base slabs totaled 894.4 tons, 
or 39.33 percent of the job. The 
column details amounted to 15.62 
percent of the column shaft weight, 
or 12 percent of the total column 
weight. Job details amounted to 
6.48 percent of the total tonnage. 

For the shop fabrication, 14,844 
lb of weld metal was required. The 
greater part of the details are on the 
columns, and 18.45 lb of weld metal 
per ton of column shaft was used for 
shop fabrication of the columns. 
Some three-plate special beams used 
for spandrel beams required 32.6 Ib 
of weld metal per ton of beams. 
Trussed spandrels with narrow flanges 
were required to meet the architec- 
tural conditions at two of the floors. 
These trussed spandrels required 
16.77 lb of weld metal per ton for 
shop fabrication. 

A total of 9,210 lb of welding rod 
was used for the field welding. This 


is 4.05 lb per ton on the total job 
tonnage, or 12.36 lb per ton of column 
shaft weight. 
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Introducing a new feature: How would you do it? 


HERBERT J. GILKEY, M. ASCE, 
Head of Department of Theoretical and Applied Mechanics, 


lowa State College, Ames, lowa 


I any engineering project there will 
be bugs, swarms of them. From the 
inception to the demolition of a proj- 
ect the engineer must be alert to 
every one which might interfere with 
utility, appearance, safety or sound- 
ness. Regardless of the origin of the 
difficulty, if it jeopardizes any im 
portant phase of the undertaking it 
needs correction. 

The ancients tried to build for 
eternity. The modern engineer has 
no such illusions—-he builds only for 
a short span of time bounded on the 
near side by the law of gravity and 


on the far side by obsolescence. He 
strives for adequacy, but not for 
permanence or perfection. His one 


legitimate aim is to produce a satis 
factorily functioning entity that will 
not fall apart before it is ready to be 
torn down. 

The engineering structure in 
the world is nothing but some de 
signers makeshift. Along with the 
disillusionments about Santa Claus 
and perpetual motion, the engineer, 
early in his professional existence, is 
forced to discard Utopian dreams of 
perfection and to be satisfied if his 
efforts produce but a crude approxi 
mation to the balanced design ex 
emplified and immortalized by 
Holmes in The One Hoss Shay. 

To the extent the engineer over 
designs his mechanism he is mag 
nifying the cost unjustifiably, which 
is not good engineering. To the 
extent that he fails to foresee and 
allow adequately for adverse factors, 
he jeopardizes both the usefulness 
and the safety of his mechanism, and 
likewise, his own professional stand 
ing. By superimposing 
mathematical techniques and his 
own judgment and _ constructive 
imagination on accepted rules of good 
practice—the accumulated experience 
of his professional predecessors—the 
engineer achieves a working balance 
between too good and too poor. 

The age required to outlive useful 
ness is sometimes brief and always 
difficult to predict. Utilitarian struc 


best 


certain 
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tures, those normally in the engineer's 


bailiwick, may be built and out- 
moded within half a lifetime. Our 
generation has seen elevated rail- 


ways, trolley cars and skyscrapers 
scrapped while structurally in their 
prime—sacrifices on the altar of any- 
thing from economic necessity to a 
whim. Today’s ceremoniously-laid 
cornerstone is rubble for tomorrow's 
bulldozer. 

Even within its dubious span of 
useful life, a structure will remain 
ever sensitive to its environment; to 
loads, rust, decay and fatigue. When 
99 years and 364 days old, the One 
Hoss Shay was going strong. One 
day later it went, “all at once and 
nothing first, just as bubbles do when 
they burst.” 

Bricks will break and rocks will fall, 

Paint will peel and concrete spall, 

Wood will rot and steel will rust, 


Ashes to ashes and dust to dust 
Author unknown 

quoted by R. B. Young, M 

Proceedings of ACI, Vol. 44 


ASCE 
1048 p 


740 

Engineering, although presumably 
the most definite and tangible of 
the professions, fails to achieve the 
high degree of exactness with which, 
in the popular mind (and in the engi- 
neering mind) it is often invested. 
Regardless of what he doesn't know, 
the engineer must proceed and pro- 
duce. He cannot stand and shiver 
at the water line of his uncertainties. 
From a maze of assumptions and 
approximations, including estimates 
of useful life, the engineer must, with 
the aid of a slide rule, a factor of 
safety and a hammer, produce some- 
thing that will be safely and eco- 
nomically serviceable for the time 
required. No longer is an engineer- 
ing Operation pronounced a success 
if the patient dies from bankruptcy 
or some other non-engineering ail- 
ment. 

Probably the good record of engi- 
neering performance on the whole 
(notwithstanding the Quebec and Ta- 
coma Narrows bridges and St. Francis 
and Fort Peck dams) is due more to 
excess caution and fortuitous circum- 


The unexpected 


Some introductory comments relating 


stance than to engineering foresight. 
In other words, the engineer has prof- 
ited by placing his major emphasis on 
what he fears he may not know or may 
have overlooked. He has habitually 
proceeded with caution rather than 
with ill-advised assurance. Factors 
of safety have doubtless contributed 
more to the longevity of engineering 
works and made or saved more pro- 
fessional reputations than have spe- 
cific visualization, accurate figures 
and freedom from flaws—indispen- 
sable though these things are in the 
engineers’ world. 

As a class, engineers are under- 
standably modest with respect to 
their achievements, for no engineer 
has attained professional maturity 
or breadth of experience without 
frequent reminders that throughout 
his whole professional existence he 
skates on thin ice over water of un- 
known depth. Every now and then 
he gets a surprise ducking and it is 
usually sheer luck if the pond hap 
pens to be so shallow that only his 
self-assurance gets wet. The duck 
ing may be the result of some in 
excusable oversight on his part, or 
another's mistake, or of an unusual 
or novel situation which he could 
scarcely have been expected to foresee. 

The extensive adverse publicity 
which attends a major engineering 
failure invariably results in rapid 
assimilation of the lessons to be 
learned and in their early incorpora 
tion into the designers’ and builders’ 
backlog of essential knowledge in the 
field. Thus many sensational fail 
ures, properly designated as ‘‘acts 
of God” when they first occurred, 
would, if they happened now, be at 
tributed to criminal negligence or in 
excusable ignorance of man. 

Any designer's manual is packed 


with requirements and _ provisions 
based on early sad experience rather 
than on abstract foresight. The 


use of cutoff walls in canal structures; 
the necessity for drainage under a 
dam; provision for adequate spill 
ways over, through, or around dams; 
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The engineering of today rests on a coral reef; 


the sturdy remnants of yesterday's bugs 


in engineering: the bugs 


to underlying philosophies and practical aspects of current engineering practice 


the need for fireproofing as incom- 
bustible a material as structural 
steel; the inclusion of traps and vents 
in plumbing layouts, are but a few 
examples. The engineering of today 
does tndeed rest upon the sturdy rem- 
nant of yesterday's bugs. 

It is the aim of every engineer to 
plan his work so thoroughly that 
there will be no bugs—no unwelcome 
intrusions of the unforeseen and un- 
expected. The nearness of an engi- 
neer’s approach to this unattainable 
ideal is perhaps the best measure of 
his stature as an engineer. Second 
only to the engineer's ability to prac- 
tice preventive medicine is the effec- 
tiveness with which he applies cor- 
rective surgery. 

Some of the most fascinating 
chapters in the life and memory of 
any engineer are those dealing with 
the unusual and unexpected situations 
which almost got him down but from 
which he finally emerged the victor. 
The occurrence of the unexpected in 
engineering resembles the plot of a 
detective story, mysterious only until 
explained. If told with comparable 
skill, many engineering mysteries 
would rival detective stories in inter- 
est and dramatic appeal. 

Foresight, vigilance and ingenuity 
are the bodyguards of structures and 
of professional reputations. Except 
for ‘‘acts of God,”’ these qualities can 
usually be relied upon to outwit and 
out-maneuver the violent law of grav- 
ity until the gentle anesthesia of ob- 
solescence induces the long sleep of 
painless and honorable oblivion. 
After all, whether the end be early or 
late, violent or painless, honorable or 
otherwise, each day of service brings 
every engineering mechanism one day 
closer to its ultimate goal—the scrap 
heap. 

Addendum 

When the series was submitted to 
the editor, the bugs were classified 
under about a dozen headings such as 
faulty design, major ailments, job 
slip-ups, and fallacies of concept. 
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Three sources were drawn upon: 
personal experiences by the author, 
accumulated during his younger days 
as a practicing engineer and subse- 
quently as an occasional consultant; 
known experiences of fellow engineers; 
and more-or-less stock incidents. 

This article is directed primarily 
toward college upper classmen and 
engineers in the younger bracket of 
experience; although the author 
hopes that other engineers who read 
the article will not deem the time al- 
together wasted. 

In the contemplation of these inci- 
dents and situations (especially if a 
serious effort is made to formuiate 
an explanation before consulting the 
appended discussion) it is possible for 
a young man to gain a better picture 
of some interesting aspects of engi- 
neering practice; to broaden himself 
and, by proxy, to sharpen his engi- 
neering wits. He needs to recognize 
and realize at the outset, however, 
that these incidents are purely illus- 
trative. A bug rarely bites twice in 
in the same spot. 

The incidents selected were in- 
tended to be neither the best nor the 
most entertaining that might have 
been chosen. One could write a more 
formal and doubtless, a more interest- 
ing paper on unanticipated major 
engineering developments such as the 
Ead’s Bridge closure, the founda- 
tion problem that was met success- 
fully at Coulee Dam, the great slides 
at Panama, and at the Ft. Peck and 
Lafayette Dams, problems _ sur- 
mounted successfully but expensively 
in the Moffat and other tunnels, the 
Golden Gate Bridge abutment dif- 
ficulties, not to mention some of the 
major disasters. These were already 
well-covered and the recital was pur- 
posely restricted almost exclusively to 
relatively minor incidents representa- 
tive of those an ordinary engineer 
might encounter during his own rou- 
tine practice. 

To some, they will seem unwarrant- 
ably simple and obvious. Almost 
any engineer can probably counter 


with a better. Not the least reason 
for writing this series was the hope 
that some of the engineers who have 
hidden away in their own practice 
and contacts some really good (but 
true) anecdotes, may be moved to 
disclose them for the benefit of the 
rising engineering generation and the 
entertainment of the current one. 

To get the project under way the 
author concurred in the publication of 
one bug each in the February and 
March issues under the caption, 
“How would you do it?” According 
to the present plan, the foregoing 
article and this addendum constitute 
the lead-off for the “‘How would you 
do it?” series started last February. 

In view of the inexhaustible supply 
of suitable material available from 
fellow engineers, and with the 
author's initial list as pump primer 
and backlog, it appears that if the 
innovation is short lived it will be 
through lack of reader interest rather 
than lack of copy. 

If the idea takes hold it should 
constitute a minor step toward the 
reintroduction of color into what was 
once the most colorful of the profes- 
sions but which has increasingly 
assumed an all-technical hue. The 
day is past when civil engineering 
is synonymous with high-top boots 
and a transit in cowboy country, a 
symbol for frontier-type adventure, 
where the hero was a hard-muscled 
close-mouthed harbinger of mysteri- 
ous big developments in the offing. 
The day will never arrive, however, 
when the practice of real engineering 
fails to be a method of overcoming 
successive obstacles, not only through 
the application of technical skills to 
the predictable but also through the 
exercise of horse sense, sound logic, 
and mental agility to meet the un- 
foreseen. 

The memory of every successful 
engineer is replete with incidents 
which embodied elements of mystery 
and adventure—engineering romance. 
The best stories are yet to be writ- 
ten—perhaps yours is one of them. 
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To keep the flood waters of the  sissippi, when it reaches Old River main line of the New Orleans, Texas lens 
Mississippi from the frequently devas- is 2,800,000 cfs. Old River has a & Mexico Railway, both crossing san 
tated delta region of Louisiana, engi- capacity of 600,000 cfs, which is in- about 19 miles below the entrance. jetti 
neers are now building another con- _ sufficient relief to prevent dangerous Highway 70 and the Texas & Pacific tod 
crete colossus, the Morganza Flood-_ flood heights at New Orleans even _ branch line will be carried across the | A 
way. This project, with its 4,000- with the help of the Bonnet Carre floodway on the control structure. vest 
ft controlled opening and 19,000 lin Spillway. The Morganza Floodway Trestles have been built for the other the 
ft of earth-fill embankment, will has been designed to take an addi- utilities the 
divert 600,000 cfs at 55-ft flood stage _ tional 600,000 cfs from the Mississippi Foundation conditions at the site ried 
into the Atchafalaya Basin below Old River and release it into of the control structure, while not par pro’ 
The Mississippi, the great trough the Atchafalaya Basin, 57 miles below _ ticularly good from the standpoint of arri 
of the North American continent, the junction of the Old and Atcha- an engineer practicing outside the 9 ture 
carries its constantly accumulating falaya rivers. alluvial basin, are as good as can be 9 cret 
burden without relief, except that Considerations in selecting the site found in most parts of southern § hav 
provided by overbank floodways, for the intake or upper end of the Louisiana. From 80 to 90 ft of clay, ' pier 
until it reaches a point at the south- floodway were: to place it a mini- predominantly soft and fat, overlies § _ higi 
west corner of the State of Mississippi, mum distance below Old River, to a thick bed of fine and medium sand gan 
73 river miles above Baton Rouge. provide favorable entrance condi- The contact between the sand and the dou 
There it releases, for the first time, tions, to avoid settled communities clay is transitional and irregular. A J wot 
part of its burden through a channel and improved lands, and to secure as__ few clay lenses are found near the top B As 
not its own. This natural supple- favorable foundation conditions as_ of the sand stratum. the 
mentary outlet, which runs roughly possible. The site selected is ap Compression and tension tests were [> wet 
west to discharge into the Atcha- proximately 23 miles below Old River conducted on piles seated in the deep b stil 
falaya River, is called Old River and immediately above the town of sand. The compression test loads J sid 
(Fig. 1 Below Old River the Miss- Morganza. were 400 tons. Piles to be tested for | wel 
issippi continues to the Gulf with one Utilities crossing the site of the tension were first subjected to com- | pile 
artificial outlet at Bonnet Carre, 33 floodway are Louisiana State High- pressive loads of 85 tons and then dor 

miles above New Orleans The way 70 and a branch line of the Texas _ tested in tension to failure, or a maxi : 2 
Atchafalaya River, which collects & Pacific Railway, both crossing near mum of 150 tons. From the results abt 
water from the Red and Old rivers, the entrance; the main line of the of the tests, precast concrete piles ver 
flows into the Gulf by way of Morgan rexas & Pacific Railway, crossing at were chosen with design loads of 90 . 
City and the Wax Lake Outlet. an angle about ten miles below the tons in compression and 25 tons in ad} 
The project flood from the Mis- entrance; and Highway 190 and the tension. At locations where clay to 
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Mississippi’s thunder 


lenses existed in the upper part of the 
sand stratum, it was believed that 
jetting would be necessary in order 
to drive the piles. 

After the foundation had been in 
vestigated, the designers considered 
the volume of water to be passed by 
the structure, the utilities to be car 
ried, the facility of controls, and the 
protection against They 
arrived at a plan for a control struc 
ture 3,900 ft long, consisting of a con- 
crete weir divided into 125 bays each 
having a clear span of 28.25 ft. The 
piers between each bay support the 
highway, railroad and tracks for the 
gantry cranes used to manipulate the 
double-leaf vertical slide gates. They 
would also act as guides for the gates. 
A stilling basin was provided below 
the weir. Riprap and derrick stone 
were placed downstream from the 
stilling basin and on the upstream 
side of the weir. Each bay of the 
weir was to be supported on 27 batter 
piles—il battered upstream and 16 
downstream. The batter was fixed at 
2 vertical to 1 horizontal. The 
abutment was designed to rest on 
vertical piles. 

The total cost of the structure and 
adjacent embankments was expected 
to be in excess of $20,000,000. The 


erosion 
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types of work required in the structure 
vary, and therefore, the project has 
been broken up into several contracts 
to encourage small bidders, to stimu 
late bidding and to keep subcon 
tracting to a minimum. 

The embankment contract was 
scheduled first to give time for settle 
ment to occur before the railroad and 
highway were relocated. The plac 
ing of the fill and relocation of the 
highway and railroad were divided 
into six phases 

The contract for construction of 
Phase | was let on April 5, 1949, to 
Grenada Dam Constructors, Inc., of 
Grenada, Miss., at unit prices which 
total approximately $1,555,000. 
There are 3,998,000 cu yd of fill in 
this phase. Construction progressed 
without notable difficulties or delays 
except during the winter season of 


1950-1951. Work was completed 
October 16, 1951. 
Work under Phase 2 was let to 


J. B. Talley of St. Martinville, La., 
on June 11, 1951. No difficulties were 
encountered and this part of the em 
bankment was completed on Novem 
ber 13, 1951. Work on the other 
phases will not start until the struc- 
ture is sufficiently completed so that 
the railroad can begin laying ballast 


concrete wier 





— 


Diverted flood waters of Mis 


sissippi River will flow over 


rebate | 


into Morganza Floodway 


and track on top of the piers. This 
is expected to be late in the summer 
of 1952. 


A contract was awarded for driving 


the piling on May 18, 1950. The 
Raymond Concrete Pile Co. sub- 
mitted the low bid of $2,395,570. 


The principal items in this contract 
were for furnishing 27,300 lin ft of 
Type A concrete piling at $5.70 per 
ft; 330,000 lin ft of Type B piling at 
$5.00 per ft; and driving both types 
of piling at $1.05 and $0.97 respec 
tively. Type A piles were designed 
with a 2'/>-in. jet hole through the 
center, while Type B were ordinary 
concrete piles. Both types have an 
octagonal cross section 20 in. across 
the flats. Piles over 100 ft long are 
square (Fig. 2 Approximately 95 
percent of the piles were driven on a 
batter of 2 vertical to | horizontal. 
The contractor began work at the 
site on June 1, 1950, by constructing 
car storage tracks adjacent to the 
railroad main line; a pile casting yard 
near the transverse center line and 
west of the structure; and a lead 
track through the structure (where 
a temporary gap was to be left) to 
connect the storage tracks with the 
casting yard. The casting yard was 
1,000 ft long and traversed by a gan- 
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try crane running on rails 135 ft apart. 
The yard provided space for 194 piles 
before movement and for an addi 
tional 205 piles, piled two high, in 
The gantry was fitted with 
to support the piles at 
Piles were delivered to 


The pile 


storage. 
lifting tongs 
four points. 
the drivers on two flatcars 
plan is shown in Fig. 3. 

An interesting feature of the pile 
casting was the Thompson-Gibb, 
Model F14, 100 KVA, Flash Welder 
used in butt-welding the longitudinal 
reinforcing bars for the piles. This 
machine is of the hand-pushup and 
hand-clamp type, measuring 60 in. 
long by 55 in. wide by 52 in. high, and 
having a net weight of 3,085 Ib. A 
special auxiliary power plant was con 
structed near the site of the welding 
operations, with a 75-hp electric motor 
pulling the generator which furnished 
electricity for the welding machine 

The flash welder was mounted on 
railroad trucks and could be moved 
by hand on a track the full width of 
the steel fabricating yard. rhis 
track was constructed under the steel 
racks, which were approximately 5 
ft above the ground level, and parallel 
to the bars to be welded. A jack was 
used to raise the machine to the de 
sired height. This jack operates be- 
tween the dolly and the base of the 
machine, leaving the wheels in con 
tact with the rails 

The reinforcing bars were 
placed on the steel racks by a steam 
gantry crane and rolled by hand to 
the location of the welder. The 
specifications required the staggering 
of splices in each pile, which necessi- 
tated the moving of the welder along 
the track to the location of the splices 
to be made. The welder was moved 


steel 
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Pile casting yard provided space for 194 piles before movement, 
plus an additional 205 piles, stacked two high. Yard was 1,000 
Piles were delivered to drivers on two flatcars. 





points. 


to the desired location, jacked up, 
and as many welds made as required. 
A series of dead rollers directly over 
the track facilitated the moving of 
the bars into position in the welder. 

The ends of the bars to be welded 
were brushed with a wire brush, 
cleaned, fastened in the clamps, and 
then brought together under the re- 
quired heat and pressure to form a 
butt weld. The welded steel bar was 
removed from the clamps and rolled 
down to the fabricating table, where 
it was tied into a reinforcing cage for 
a precast concrete pile. 

Two drivers were used. They were 
of the Universal type with 136-ft 
leads capable of being set for verti- 
cal and in-and-out batter driving. 
The driver engines had seven hoisting 
drums and one swinger. The hammer 
was a modified Vulcan No. O de- 
livering 32,500 ft-lb with a 10,000-Ib 
ram. A trench the width of the struc 
ture had been dug to the foundation 
elevation over the entire length of the 
job. The drivers spanned this trench 
area, skidding on cribbing on each 
side of the trench. 

Soon after the contract was 
awarded, it was decided that jetting 
of the piles should be avoided if at all 
possible, since jetting would decrease 
the skin friction and leave pockets of 
sand near the points. The 
specifications limited driving with a 
32,500-ft-lb hammer to 316 blows 
per lin ft of pile. The contractor be- 
lieved that the piles could be driven 
through the sand above the clay lenses 
without jetting if he were allowed to 
exceed the maximum blows per foot 
allowed by the specifications. This 
plan was adopted, discretion being 
granted the project engineer to de- 
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Gantry crane, spanning 135, bundles precast concrete piles in 
casting yard. Crane is equipped with tongs to lift piles at four 


cide the resistance at which driving 
should be stopped. All piles were 
driven to the planned penetration 
without serious spalling. 

Before the contract was let it was 
thought that some difficulty might 
be encountered in driving piles 100 ft 
long on a 2 on 1 batter. Possibly 
because of the contractor’s efficient 
planning and organization, difficulties 
were kept to a minimum and progress 
was better than generally expected. 
An average of 7 piles were driven in 
each S-hour working day by each 
driver. The specifications provided 
that any pile deviating from its exact 
position by more than 6 in. must be 
replaced. It was necessary to replace 
only one pile. The contract period 
ended on November 9, 1951. The 
last pile was driven on August 9, 
1951. 

At one time it was feared that the 
battered piles might be deflected by 
the hard driving in the sand above 
the clay lenses, and that the piles 
might be breaking or at least bending 
dangerously. To determine the bend, 
if any, a 5-in. pipe was encased in 
three of the piles. After these piles 
were driven, a cylinder containing an 
automatic camera and a plumbob was 
lowered through the pipes by the 
Eastman Oil Well Survey Co. The 
Eastman Co.’s report based on the 
resulting pictures of the plumbob 
hanging over a _ graduated target 
showed that, for the three piles tested, 
the maximum deviation of the pile 
tip from its planned position was 1.9 
ft. This was not considered serious. 

Experience in this area showed that 
excessive settlement will occur when 
an abutment is backfilled if the soil 
underlying the abutment and adja 
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Longitudinal reinforcing is butt welded. Splices in each pile are stag- 
gered. Octagonal metal forms collapse easily after pile has set. 


cent areas is not precompacted. The 
embankment was extended, therefore, 
at full height approximately 300 ft 
beyond the abutments into the area 
in which piles were to be driven. 
The Raymond Concrete Pile Co. left 
the earth load on the abutment areas 
until it threatened to interfere with 
driving progress. Elevations taken 
on the settlement plates after the 
loads had been removed showed that 
the maximum settlement secured was 
approximately 2.5 ft. A settlement 
of about 5 ft is expected to occur be- 
neath the main embankment. 

A contract for construction of the 
superstructure was awarded on Aug- 
ust 14, 1950, to Farnsworth & Cham- 
ber Co. of Houston, Tex. The total 
bid for this item of the work was 
$5,269,069.00. 

This contract 


included construc 


tion of the base slab, weir, stilling 
basin, piers and bridges, which totaled 
about 122,000 cu yd of concrete and 
7,000 tons of reinforcing steel. The 
contract period was 800 days. To 
accomplish the work on this item, the 
contractor used 5 cranes, two 54-E 
Koehring dual-drum pavers, | bull- 
dozer, 1 motor patrol, and auxiliary 
equipment. 

Concrete aggregates were secured 
from Dunham-Stevens Gravel Co., 
which operates a pit at Pollock near 
Alexandria, La., and Holloway Sand 
& Gravel Co. of Baton Rouge, La. 
The cement, which was Type II, was 
furnished by the Ideal Cement Co. 
from its Mobile and Baton Rouge 
plants. 

The superstructure contractor was 
required to start work near the middle 
of the structure in order to avoid 


Construction of superstructure began near middle of structure to avoid in- 


terference with pile-driving operations. 


to contractor on superstructure in 600-ft strips after pile driving had been 
completed. 


Working areas were turned over 
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FIG. 2. Specifications require that piles 
longer than 100 ft be square. For shorter 
lengths, either square or octagonal shape 
was permitted. Contractor has chosen to 
use octagonal shape. 
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Special rigs drive batter piles. 
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FIG. 3. Pile plan calls for driving in groups for 
piers. There are 125 piers, each containing 27 
piles. Outer rows of piles are battered 2 on 1 
upstream, while five piles on upstream end and 
those in center row are battered downstream. 
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interference with the pile driving 
operations. The specifications re 
quired that working areas be turned 
over to the superstructure contractor 
in 600-ft strips after the piling con 
tractor had completed driving and 
cleaning up in each area. Actually, 
the superstructure contractor was not 
given the first area until a much 
greater distance was available as it 
was felt that the construction of the 
base slabs would overrun the drivers 
unless a greater lag in time was al 
lowed. 

The superstructure contractor had 
unlimited space for his operations in 
a longitudinal direction but was 
restricted in width. There were ap 
proximately 40 ft between the ends 
of the spur track ties and the top edge 
of the excavation available for work 
ing and storage space. In this nar 
row space he set up his concrete batch 
hopper, stockpiled the aggregates and 
steel, maintained an access road, and 
operated the paving mixers. Cranes 
standing on top of the bank picked 
up the buckets and deposited the 
concrete in the monoliths. 

Blaw-Knox steel forms are being 
used in the concrete pouring opera 
tions of the weirs, piers and bridge 
deck for the highway, railroad and 
gantry Five sets of forms for each 
type of bridge deck have been pro 


vided. Travelers for handling the 
deck forms are also provided by the 
Blaw-Knox Co. A complete unit 


contains an adjustable traveler for 
handling steel forms and a transfer 
carriage for handling the traveler, 
each mounted on dollies which run 
on rails. The transfer carriage oper 
ates parallel to the longitudinal center 
line of the structure, on the stilling 
basin rhe adjustable traveler 
moves transversely to the center line 
of the structure and contains sufficient 
clearance for the transfer carriage and 
can be placed in position directly 
over it. Four stationary 20-ton jacks 
located on the transfer carriage are 
then used to raise the adjustable 
traveler, after which both are moved 
longitudinally to a position opposite 
the next deck pour. By letting off 
on the jacks, the adjustable traveler 
is lowered onto its previously pre 
pared track and moved into position 
for setting the deck form. 

The adjustable carriage contains 
two sets of hydraulic jacks, each set 
consisting of four 20-ton jacks with 
24-in. pistons. By means: of these 
jacks the steel forms are raised into 
position lor the concrete pouring oper 
ations. When stripping, the forms are 
lowered by the jacks until there is 
sufficient clearance to pass them under 
the bridge deck beams 


slab. 
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Flood waters will flow over 3,900-ft concrete weir divided into 124 


bays. 


[The bridge-deck forms are sup 
ported near each end by columns rest 
ing on pipe jacks. After the forms 
have been spotted in approximate lo 
cation for the pour, the adjustable 
traveler is moved and utilized in set 
ting other forms 

During the first months, concrete 
aggregate was not received in suffi 
cient quantity to maintain a satis 


factory schedule The demand for 
railroad cars was greater than the 
supply, and difficulty was experi 


enced by the suppliers in meeting the 
government specifications, which dif 
fered from those in local use. These 
problems have now been solved and 
aggregate is arriving satisfactorily. 
The national emergency restricted 
steel shipments, but the contractor 
was never obliged to close down al 
though he did on occasion revise his 


Stilling basin is provided below weir. 


schedule of pouring monoliths to take 
advantage of the steel he had. As of 
March 1, 1952, 100 percent of the 
reinforcing steel had been received, 


with the result that no serious de 
lays from this factor were experi 
enced. 


As of March 1, an average of 6,624 
cu yd of concrete a month has been 
placed. Unless unforeseen obstacles 
slow down the work, the structure 
will be operable for the high-water 
season in the spring of 1953. 

Coordination of working space be 
tween the pile driving and superstruc 
ture contractors has not been as diffi 
cult as expected. Allowing sufficient 
lead time to the piling contractor 
eased the situation materially. Sepa 
ration of working yards on opposite 
sides of the structure has also mini 
mized a conflict of interests. 


Concrete piers, 31 ft 3 in. on centers, divide control structure into 


124 bays. 


Piers also support relocated highway and railway. 


Track for gate-operating gantry crane also is supported on piers. 
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Pile driver spans foundation trench and is skidded along on cribbing on each 


side 


A contract was awarded on May 
25, 1951, for furnishing and placing 
the protection stone on the down 
stream and upstream sides of the 
structure. John Yakimo of Dallas, 
Tex., was low with a bid of $907,875. 
The specifications stated that this 
contractor would not be required to 
start work at the site before Novem 
ber 9, 1951. 

As of January 1, 1952, clearing had 
been completed and as of March | the 
excavation for the riprap was 55 per 
cent complete It is expected that 
placement of filter gravel will be 
started within the next month and 
shipments of protection stone will be 
received thereafter. No delay 
under this contract is anticipated. 

A contract was awarded for fur- 
nishing the steel gates on December 
11, 1950. Avondale Marine Ways of 


soon 


¢ crane bridge 
¢ railroad bridge 





oT) | ¢ highway bridge - El. 64.25 
: L j ie. van tt ..., Base of rail 

" LE af es ae a ae, — 
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El. 60.46 El. 63.76 


Upper gate leat 
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ie El. 37.5 
4 Baffle... Ei. 33 
El. 28.2 |* El. 28.0 ' | 
a ee ye a 3 
x SOD RK K™i0" sand 


ElL165—)Y “OYE vo So >.’ 
Collector Collector pipe 
pipe 27 bearing piles per bay 
(Installed by others) 
ot 59'3" - 
FIG. 4. Typical section through control 


structure shows relative position of high- 
way, railroad, and gantry tracks. Piles sup- 
porting foundation bear on sand stratum, 
which in some places is 118 ft deep. 
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Vulcan No. 0 hammer was used with 10,000 ram, delivering 32,000 ft-lb. 


New Orleans submitted the low bid 
of $937,260. This contract con- 
sisted of furnishing 127 upper and 
27 lower gates to the Farnsworth & 
Chambers Co. before April 1952. 
The upper gates weigh 8 tons and the 
lower tons each. Gate 
leaves consist of a steel skin plate 
supported on two horizontal girders 
by a series of vertical ribs. To reduce 
friction, each gate will be equipped 
with wheels on which it will roll in 
channels set in the piers. Molded 
rubber seals will be used to prevent 
excessive leakage. 

As of January 1, 1952, all the steel 
had been received and as of March | 
9S percent of the gates had been fab 
ricated. Two gates were delivered 
to the site of the work for a test in 
stallation. It is anticipated that all 
the gates will be delivered before it is 


‘ < ») 
gates 12 


possible to complete their installation. 

On January 23, 1951, a contract 
was awarded for two gantry cranes 
to operate the gates (Fig. 4). The 
Pacific Coast Engineering Co. of 
Alameda, Calif., submitted the low 
bid of $243,340. The cranes will be 
self-powered with gasoline-electric 
generating units to supply power for 
the crane motors. In addition to 
the main hoist, which will have a 
capacity of 25 tons, each crane will 
be equipped with a jib crane on one 
leg, with a l-cu yd clamshell bucket 
to handle logs, drift and other debris 
that may accumulate near the struc- 
ture. Work has started on the as- 
sembly of parts and fabrication of 
steel at Alameda, Calif., but because 
of difficulties in obtaining some of the 
special items, it is probable that both 
cranes will not be delivered to Mor- 
ganza until December 1952. 

At this moment there appear to be 
no probable construction difficulties 
to prevent completion of the structure 
as planned, except for procurement of 
materials. Every effort will be made 
to have the structure ready for opera- 
tion for the high-water season of 
1953. 

The Morganza control structure 
was designed and is being built by the 
Corps of Engineers. Lt. Gen. Lewis 
A. Pick, M. ASCE, is the Chief of 
Engineers and has over-all supervision 
of the work. Brig. Gen. Peter A. 
Feringa, M. ASCE, is President of the 
Mississippi River Commission, direct- 
ing the design and construction. Col. 
Charles G. Holle is the District Engi- 
neer at New Orleans and the Con- 
tracting Officer for construction 
Martin G. Chitty is the District Engi- 
neer’s representative in the field. 


Gantry-operated double-leaf steel gates will control flow of water 


through control structure. 
tightness of gates. 





Molded rubber gaskets increase water 






















CARL N. ZANGAR, A. M. ASCE, Head, Photoelastic Group 


R. J. HAEFELI, J. M. ASCE, Engineer, U. S. Bureay Reclamation, Denver, Colo. 


A problem that has long been of 
interest to the designers of dams is 
the computation of hydrodynamic 
pressure due to horizontal earthquake 
shock. Recently the Photoelastic 
Unit of the Bureau of Reclamation in 
Denver, Colo., investigated a new ap- 
proach to this problem by using an 
electric analog to determine the mag 
nitude and distribution of the water 
pressure changes due to a horizontal 
earthquake on a dam with a face of 
any shape. The designer needs only 
to select a reasonable value for the 
earthquake intensity and the proper 
experimentally determined pressure 
coefficient to arrive at the water pres 
sures. With the pressures known, the 
horizontal and vertical shears and the 
moments, and their effect on stability 
and stress, can be computed by stati 
cal methods. 

The method presented here re 
quires adoption of the following as 
sumptions: water is incompressible; 
the dam is a rigid wall which moves 
as a unit with the foundation; the 
displacements of the water body are 





~ Reservoir water surface 


Electric analog indicates effect of 


small; and the flow of water is two 
dimensional. 


The differential equation of the 


pressure may be expressed as 
o?P oP 1 0°P 
Ox" 


+ 


Oy? oe? OF 


in which 


P = change in pressure at any 
point having the rectangular 
coordinates x and y 

¢ = velocity of sound in water 

f = time 


If water is considered imcompressible, 
the bulk modulus, and hence c, be- 


come infinite. Then the pressure 
equation becomes 

o°P oP _ 0 

Ox* oy" 


This is the LaPlace equation which 
also governs the steady state of flow 
of electricity. Therefore the electric 
analogy tray apparatus can be used to 
obtain flow nets. The flow net is an 
orthogonal system which consists of 








streamlines and equipotential lines. 
If these lines are equally spaced to 
form a system of curvilinear squares, 
then the maximum pressure change 
at a point may be expressed by the 
equation 


dp = awh 
f n 
and the pressure change at any point 
by 
P = Cawh 
where 
C = experimentally determined, 
dimensionless coefficient giv- 
ing distribution and magni- 
tude of pressure 
a = earthquake intensity 


w = unit weight of water 
total reservoir depth 


The application of the theory re 
quires the construction of an electric 
analogy tray model as shown in Fig. | 
Sheet plastic was used for the tank 
and a plastic boundary wound with 
nichrome wire was used to represent 














3 on —Upstream face of dam 
(linear varying potential boundary) 
— Electrolyte represents reservoir 
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FIG. 1. 
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DIAGRAM shows layout of electric anal- 
ogy tray model by which pressure on face of dam 
due to horizontal earthquake shock is simulated 


FIG. 2. 














Scale for determining value of C 


IN TYPICAL FLOW NET, equipotential lines are drawn 
perpendicular to streamlines. 
from point of intersection of equipotential line with face of dam. 


Pressure coefficient, C, is determined 
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approximately by a curve resembling 
a parabola. 

5. The hydrodynamic pressure 
distribution on the face of a dam due 
to horizontal earthquake may be ex- 
pressed by the equation, 

P = Cawh 
in which the maximum value of the 
pressure coefficient C was found to 
occur on vertical-face dams, where 

C = 0.735. 

6. Dams having upstream faces 
that are vertical for half or more of 
the total depth of reservoir will have 
hydrodynamic pressures practically 
equal to those on dams having verti- 
cal faces for the full depth (assuming 
dams of equal height subjected to the 
same earthquake intensity). 

7. Finally, the effect of compres- 
sibility introduces only small errors 
which can be neglected when com- 
pared to the total water force applied 
to the dam. 

Thus the designer can readily 
determine the effect of hydrodynamic 
pressures on the face of any struc- 
ture by selecting the proper values 
for the pressure coefficient, C, and 
the earthquake intensity a. At 
present, the choice of intensity must 
be based on experience and available 
seismic records. Earthquake spectra 
need to be determined for structures 
having a wide range of fundamental 
periods, including the effects of 
damping. An excellent discussion of 
the selection of a reasonable inten- 
sity for a horizontal earthquake is 
Separate No. 66 (PROCEEDINGS, 
ASCE, April 1951), ‘Lateral Forces 
of Earthquakes and Wind,” by a 
Joint Committee of the San Fran- 


horizontal earthquake shock on d 
the face of the dam. The bottom of NEERING for September 1951, p. 52). 
the reservoir was made of a copper See also the writers’ discussion of Mr. 
strip to provide a constant potential. Chow’s article (CrviL ENGINEERING 
The length of the tank was kept at for January, p. 137). The method of 
least three times the width to simu- Messrs. Hinds, Creager, and Justin is 
late an infinitely long reservoir. The given in their book, Engineering for 
tray was filled with an electrolyte and Dams, Vol. 2. For comparison, a 
the streamlines were surveyed by ratio of maximum pressure on sloping 
means of the Wheatstone bridge of faces to maximum pressure on verti- 
the electric analogy tray. Equipo-_ cal faces is used. 

tential lines were drawn perpendicu- Results of the electric analogy 
lar to the streamlines to form an study show that the electric analogy 
orthogonal system. The pressure tray offers an easy method for obtain- 
coefficient, C, was then determined ing the increase in water pressure on 
directly from the nominal value of dams due to horizontal earthquake 
the equipotential line intersecting the shock. Specifically the study has 
dam. See Fig. 2. shown that: 

Six constant slopes and 15 combi- 1. The increase in pressure on 
nation slopes of faces were investi- dams with sloping faces is less than on 
gated. Pressure coefficients for con- dams with vertical faces. 
stant sloping faces are shown in Fig. 3. 2. The flatter the slope, the small- 

A comparison between the electric er the increase in pressure. 
analogy method and two other meth- 3. Except for a vertical face, the 
ods is given in Fig. 4. The method of maximum pressure coefficient occurs 
Ven Te Chow was explained in his’ at some distance above the base of 
article, ‘Hydrodynamic Pressure Due _ the dam (see Fig. 3). 
to Horizontal Earthquake Shock 1. The distribution of pressure on 
Computed by Curves’ (Civit ENGI- any constant slope can be represented 
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FIG.3. VALUES of pressure coefficients are 
shown in curves for upstream faces of dams 
of various uniform slopes. 
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0 0.2 04 0.6 08 1.0 
Pressure factor, f Max. pressure on sloping face 

“ — Max. pressure on vertical face 
FIG. 4. THREE METHODS for determining 
hydrodynamic pressure on upstream face of 
dam due to horizontal earthquake shock. 


cisco, Calif., Section and the Struc- 
tural Engineers Association of North- 
ern California. 

The electric analogy tray study 
was developed and performed by the 
writers at the Chief Engineer’s of- 
fice, U.S. Bureau of Reclamation, 
Denver, Colo. 
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New Orleans Is Host to Unusual 
Spring Convention of Society | 


New Orleans welcomed more than 
1,200 engineers and their families to the 
ASCE Spring Convention with tradi 
tional Southern hospitality and a unique 
tribute to the accomplishments of the 
profession. In an official proclamation 
extolling the civil engineer ‘‘as a bulwark 
in the struggle for survival and in the 
search for a higher and better standard 
of living’’ and honoring the centennial of 
ASCE, Mayor de Lesseps S. Morrison 
declared the period March 2 through 7, 
Civil Engineering Week in New Orleans.” 
In welcoming the visitors to New 
Orleans at the opening ceremonies on 
Wednesday morning, Frank K. Mac 
donald, president of the Louisiana Sec 
tion, and Mayor Morrison referred to the 
city’s improvement program, calling at 


Rose Barry receives engrossed testimonial 
of Board of Direction from President Proctor 
during New Orleans Convention upon her 
retirement as head of ASCE membership 
department after 36 years on Society staff. 
In making presentation, Mr. Proctor said 
that Miss Barry processed his application for 
membership 22 years ago as well as those 
of other Board members. Scene at opening 
session (upper left photo) shows Executive 
Secretary William N. Carey; Frank W. 
Macdonald, New Orleans Section president; 
and Mayor de Lesseps Morrison. 


President Proctor 
opens new type of 
Faculty Advisers’ 
Conference at New 
Orleans. Shown 
here, left to right, are 
Dean Lee H. Johnson, 
chairman of student 
activities for New Or- 
leans Convention; 
Mr. Proctor; C. D. 
Williams, conference 
chairman; and ASCE 
Director G. B. Earnest, 
Contact Member for 
Student Chapter 
Committee. 


tention to its status as the nation’s 
second port, its great union terminal and 
grade elimination project, its new hotel 
and apartment buildings, and its ambi 
tious city plan for years to come. In 
response ASCE President Carlton § 
Proctor reviewed the geologic conditions 
that have made the development of New 
Orleans an engineering triumph, and 
praised the determination and 
vision in undertaking and pushing an 
extensive improvement program. 

During Convention week Colonel Proc 
tor also addressed a luncheon meeting of 
the New Orleans Rotary Club on the 
growing menace of statism. He urged 
engineers to become active in community 
affairs as part of the general fight to save 
the nation from a strong centralized state. 
In an address before the Wednesday 
membership luncheon on ‘‘Political Vari 
Engineering Administration, 
Robert W. Elsasser, New Orleans man 
agement analyst, told the group, “It is 
probable that you don’t know your own 
power. The use of engineering practice 
techniques of fact-finding and analysis in 
the areas of political force and group 
standards will bring surprising personal 
rewards.”’ 

Many local engineering projects and 
problems were discussed in seventeen 
Technical Division under the 
chairmanship of Bernhard M. Dornblatt. 
These included the city’s multi-million 
dollar civic improvement program; the 
development of the Port of Lake Charles; 
the many aspects of offshore petroleum 
drilling: 
ings; the New Orleans traffic problem; 
mapping of the city and state; Mississippi 
River flood control; and the salt-water 
threat to Louisiana rice fields involving 
the ever-present problem of drainage 
Inspection trips to the union terminal 
and grade separation project and the 
special pumping plants (one of them the 
largest in the world)- necessitated by the 
city’s location below water level were 
among several arranged to supplement 
discussion of local projects. Several of 
the technical papers are published in this 
Others have been made available 
in special preprint form (see pages 63 
and 85). 


city’s 


ables in 


Sessit ms, 


Mississippi River pipeline cross 


issue 


Speedup of the city’s defense planning 
was urged in a special Civil Defense Ses 
sion under sponsorship of the ASCI 
Civil Defense Liaison and the Louisiana 
Section. Two Civil Defense Administra 
tion officials from Washington discussed 
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engineering aspects of the CD shelter 
program and design of protective struc 
tures and shelters. Another session fea 
tured a motion picture and talk on the 
atomic bomb tests at Eniwetok, pre 
sented by D. Lee Narver, Los Angeles 
consultant 

\ new type of Faculty Advisers’ Con- 
ference, was pioneered by Dean Lee John 
son of Tulane University, chairman of 
the student activities’ program, and C 
D. Williams, member of the ASCE Com 
mittee on Student Chapters. Construc 
tive group discussion was touched off by 
a number of papers prepared by experi 
enced faculty members. Other special 
events of the Convention week included 
an inaugural meeting of the newly formed 
ASCE Committee t Technical 
Structure (page 58, this issue), and an all 
day Student Chapter Conference that at 
tracted the gratifving attendance of 250 

The women attending the Convention 
found that their local hostesses, under the 
chairmanship of Mrs. Frank W. Mac 
donald, had set up a varied program of 
luncheons, dances, boat trips, a tour of 
the French Quarter, and a fashion show, 


study 


and provided shopping and _ sightseeing 
information centers 
rhe hospitable 
whether demonstrated by 
officials or the man on the street when he 


spirit of the city, 
Convention 


spotted a Convention badge, was so 
marked as to be the subject of general 
conversation among Convention visitors 
and to make the New Orleans Conven 
tion one long to be remembered. David 
W. Godat was general chairman, and 
Lee H. Johnson vice-chairman 





First meeting of Committee to Study Technical Structure is pictured in top view. 
left to right, are Philip C. Rutledge, Frank A. Marston, Jewell M. Garrelts, chairman, 
D. V. Terrell, and George R. Schneider. In photo taken at one of three Authors’ Breakfasts 
(lower view) are Mr. Schneider, presiding official at Hydraulics Division session; Ross 
White, who presided at Construction Division session; B. M. Dornblatt, chairman of tech- 
nical program for Convention; ASCE Director Frank L. Weaver, who presided at Civil 
Defense session; and Henry B. Aiken, presiding officer at session of Surveying Division. 


Board of Direction Actions Briefed 


Action taken by the Board of Direction 
at its meeting in New Orleans, on March 
3 and 4, 1952, are summarized 


. -» 2 
Centennial of Engineering 


Current progress on general arrange 
ments for the Centennial of Engineering 
in Chicago, September 3-13, were re 
viewed. The Committee on Publications 
was instructed to study the possibility of 
f TRANSAC 
TIONS covering a history of 100 vears of 


publishing a special volume 


civil engineering 
Unity of Organizatior 

Che Board voted to support a develop 
ment of Plan A as the basis for an organi- 
zation for increased unity of the engineer 
ing profession, and to defer action until 
the result of an EJC canvass of the socie 
ties of the Exploratory Group is known. 
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The Exploratory Group, by a vote of 14 to 
1, had endorsed Plan A. (See item else 
where in this issue.) 


ASCE-AGC Joint Cooperative Committee 


The Board endorsed AGC action to ob 
tain remedial legislation by Congress 
clarifying provisions of federal construc 
tion and procurement contracts so that in 
case of dispute, the judicial review of de- 
cisions of a department head can be ob- 
tained. It empowered the National Af 
fairs Committee, after conferring with the 
Committee on Private Engineering Prac 
tice and the Executive Committee of the 
Construction Division, to act for ASCE 
in its representations to Congress rhis 
action comes as a result of the Supreme 
Court decision in the Wunderlich Case 
page 64 of this issue) 

Believing that the owner should decide 





Shown, 


upon the type of construction and should 
develop a definite design, the Board also 
supported AGC in its objection to re 
questing contractors to submit bids on 
substicute designs and materials in addi 
tion to bidding on basic requirements. 
Discontinuance of this practice by govern 
ment construction contract awarding 
agencies will be requested. 

rhe Board alsoregistered its disapproval 
of a practice developing in some areas 
where contractors are required to buy 
their insurance and surety bonds from an 
agent or company specified by the owner. 
Industry 


Coordination of Construction 


Committee 


Cooperative action among ASCE, AIA, 
and AGC was authorized so that techni 
cal guidance can be supplied in current 
problems of national controls of construc- 
tion materials and related problems in 
the construction industry. 
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Surveying Is Engineering 

The Board adopted a resolution to the 
effect that the planning, execution and 
direction of professional surveying activi 
ties constitute professional engineering 
and that public interests will be best 
served when such work is directed and per 
formed, as much as possible, by qualified 
professional engineers. It ordered that 
the resolution be transmitted to the U.S 
Civil Service Commissioner 


Technical Division Study 


A task committee of the Executive 
Committee was instructed to study the 
echnical Division structure of the So 
ciety within the limits of the Constitution 
and By-Laws and to develop controlling 
criteria which should be adopted to govern 
the formation of new divisions, the com 
bination of existing Divisions or the 
abandonment of Divisions, and to report 
not later than the June meeting of the 
Executive Committee 

The Board voted to discontinue the 
Engineering Economics Division, and to 
change the name of the Irrigation Divi 
sion to Irrigation and Drainage Division 


Constitution and By-Laws Codified 
Codification of the Society’s Constitu 
tion and By-Laws by a task committee 
was presented and approved. The com 
pletion of one of the most arduous tasks 
confronting any Society committee in re 
cent years—the redrafting of the Consti- 
tution and By-Laws and a codification of 
them—was acknowledged to Chairman 
Arthur W. Harrington by a rising vote of 
thanks, and his committee was discharged. 


Committee Appointments 


Malcolm Pirnie to the Hoover Medal 
Board of Award: Harry S. Rogers to the 
Alfred Noble Joint Prize Committee; 
Howard F. Peckworth to the Washington 
Award Commission; Walter Binger to the 
Committee on National Affairs; G 
Brooks Earnest to the Committee on 
Awards and Ceremonies; G. G. Greulich, 
Wm. H. Mueser and Gail A. Hathaway 
to the Engineering Manpower Commis 
sion; Adolph Ackerman as ASCE dele 
gate on the EJC delegation for the UPADI 
Convention at New Orleans in August 
1952; and H. L. Bowman, Rolf Eliassen, 
Robert T. Colburn and Joseph C. Patchen 
to a Committee on Atomic Energy. 


EMC Letter to Defense Secretary Seeks 
Better Use of Engineering Manpower 


Continuing efforts of the Engineering 
Manpower Commission of Engineers 
Joint Council to obtain better utilization 
of the engineering and scientific man 
power of the national industry, govern 
ment, and the defense program include 
recommendations for organizing the 
assignment of Reserve and Draftee engi 


neers These suggestions of the EMC 
were transmitted to Anna M. Rosenberg, 
Assistant Secretarv of Defense, by R. E 


Gillmor, a member of the Commission. 
Mr. Gillmor wrote in part, “‘... there is 
now no organized way of insuring the best 
possible utilization of the individual engi 
neer. One indication of this is to be 
found in the cases that have come to the 
attention of the engineering 
which show under-utilization of the engi 
neers in umiform. Another indication is 
the apparent lack of organized methods 
for (1) reclassifving Reserve personnel 


societies 


who have obtained degrees since their re 
lease from military service after the last 
war, (2) ordering them to duty in accord 
ance with their classification, or, (3) if no 
such duty is available offering them for 
transfer to other branches of the Armed 
Forces or to civilian activities serving the 
Armed Forces 
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‘The uncertainty in the minds of the 
ROTC and draft-eligible engineering 
undergraduates has several ill effects: 
one of these effects is to make them reluc 
tant to put their undivided energies into 
their engineering studies. Another ill 
effect is to make industry feel that it is 
futile to employ anyone in these cate 
gories, with consequent inhibitory effects 
on the progress of industry, especially 
those engaged in vitally essential de 
velopments for the Military Services. 

“We realize that the opinions of tech 
nical officers are sometimes presented to 
the Persorinel Boards responsible for de 
ferment of Nevertheless, it 
remains true that the technical branches 
of the Services who have the responsi 
bility for the quality and quantity of 
weapons and military developments, sup 
plies and equipment of all kinds do not 
have a corresponding authority over the 
disposition of engineers who are essential 
to the efficient execution of this re 
sponsibility. This we 
fundamental defect in the organization of 
the Military Services. The existing 
procedures for assigning doctors to mili 
tary service is in great contrast to those 


engineers 


believe to be a 


now employed for assigning engineers 





In her reply to Mr. Gillmor, Mrs 
Rosenberg expressed the opinion that 
establishment of an independent pro- 
cedure for supervising the deferment 
and assignment of engineering personnel 
is neither ‘desirable from the manpower 
standpoint nor administratively feasible.” 
She conceded that in the technical 
services, there is a considerable carry-over 
between civilian skills and military job 
requirements, but noted that ‘‘many of 
the critical occupational specialties have 
no direct counterpart in civilian life and 
require extensive training within the mili- 
tary establishment. These specialties, 
in many instances, call for the same basic 
aptitudes and educational foundations in 
mathematics and related subjects, which 
are required for civilian engineering or 
scientific personnel The pool of men 
in the population who are qualified for 
this type of training and who can, at the 
same time, meet other military 
qualifications, is a very limited one. To 
some extent, therefore, it will always be 
necessary for the armed forces to utilize 
men with high aptitudes for certain types 
of training outside their field of civilian 
specialization. This may appear to be 
less than full utilization of manpower, 
when viewed solely from the standpoint 
of the individual's civilian skills, but 
represents a very essential aspect of man 
power utilization in the light of the over 
all national defense effort.”’ 

Mrs. Rosenberg stated that continuing 
analyses of requirements for optimum 
utilization of manpower are being con- 
ducted by the Department of Defense, 
and that special investigations have been 
made of any reports of alleged improper 
utilization of personnel, with corrective 
action taken when the facts warranted 

However, she wrote, the EMC “pro 
posal for establishment of an independent 
procedure for calling up engineers, with 
ultimate authority for selection and 
assignment of specialized personnel, would 
require Congressional and Executive 
action similar to that established for the 
call-up of doctors. The doctors’ procedure 
referred to is a priority of call-up, estab 
lished by Congress and Executive Order, 
for securing medical personnel require 
ments stated by the military departments 
and approved by the Secretary of De 
fense. This process is substantially 
analogous to the placement of a Selective 
Service call. 

“As you know, we have established in 
the Office of the Secretary of Defense a 
policy board on reservist delays and dis 
charges, of which a majority of the mem 
bers are civilians not drawn from the 
military departments. It is our belief 
that this board will assure the taking into 
account of the overall needs of the civilian 
economy in recommending policies to be 
administered by the military depart 
ments on the recall of reservists.” 


basic 
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Denver Section Perfects Plans for 
ASCE Annual Convention in June 


Plans for the Denver Convention of 
ASCE, to be held June 16-20, are taking 
definite shape under the auspices of the 
Colorado Section. Intense attention is 
being given all committee work to insure 
that engineers and their families attend- 
ing the Convention will be received with 
traditional Western hospitality. 

Walter E. Blomgren, president of the 
Colorado Section and head of the Com 
mittee on Technical Sessions, announces 
that the program is well crystallized, with 
18 sessions scheduled to emphasize one 
hundred years of progress in water proj- 
ects and power developments. The pro 
gram will include two sessions of the 
Irrigation Division, two of the Soil 
Mechanics and Foundations Division, one 
of the Structural Division, one of the 
Construction Division, a joint session of 
the Structuraland Construction Divisions, 
two sessions of the Engineering Mechanics 
Division, one of the Sanitary Division, 
one of the Highway Division, one of the 
Air Transport Division, one of the Sur- 
veying and Mapping Division, one of the 
Power Division, one of the City Planning 
Division, and the Waterways 
Division. The program will 
appear in the May issue. 


two of 
detailed 


Celebration at Federal Center 

On Tuesday, June 17, a special session 
will be held at the Denver Federal Center 
to commemorate the semicentennial of 
the U.S. Bureau of Reclamation. The 
morning will be devoted to addresses by 
Commissioner Michael W. Strauss or one 
of the assistant commissioners from the 
Washington office, and to explanations of 
the growth and activities of the Bureau. 
Luncheon will be served in the cafeteria 
near the Bureau laboratories, and the 
afternoon will be devoted to an open house 
of all reclamation facilities at the Denver 
Federal Center 

The committee in 
activities has planned a one-day student 
rhe major part 


charge of student 
program for Tuesday 
of the program will be devoted to a stu 
dent paper contest, with Student Chapter 
members from schools in Colorado, 
Kansas, Montana, Nebraska, New Mexico, 
Oklahoma, South Dakota, Texas, Utahand 
Wyoming taking part hese will also 
be a conference for faculty 


advisers on 


June 19 
Field trips will be available to suit 
the convenience of the delegates. In 


addition to a one or two-day trip to cover 
the Colorado-Big Thompson Trans 
Mountain Diversion Project, visits to 
engineering developments in the Denver 
the Denver-Boulder toll 


area, such as 
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road, the Cherry Creek reservoir and 
dam, and several municipal developments 
in Denver, can be arranged. 

On the lighter side, Denver has much to 
offer for the entertainment and refresh 
ment of visitors. It is the commercial 
and cultural center of the Rocky Moun 
tain region, with its myriad scenic attrac 
tions and rare opportunities for outdoor 
recreation. Although in the past few 
years Denver has expanded into a modern 
city of over 400,000, it retains much of the 
atmosphere of the old West. Adjoining 
the city’s splendid retail shopping, hotel, 
and financial district is a $11,000,000 
Civic Center, noted for its fine public 
buildings, broad lawns, trees imported 
from foreign lands, historical libraries, 
museums, and art galleries—and the 
finest Indian collection on the continent. 
In the Denver City Park is the nationally 
known Museum of Natural History. The 
zoo in the park was the first in the country 
to establish animals in enclosures resem 
bling their native habitats. During the 
summer, excellent band concerts are con 
ducted against a background of a lighted 


fountain which gives an extraordinary 
effect. 
Denver's largest park, however, is 


outside the city——the spectacular Moun- 
tain Park Svstem, which many 
thousands of acres on the front range of 
the scenic Rocky Mountains. This park 
system includes the highest automobile 
road in America, which winds to the 
summit of 14,260-ft Mount Evans, and 
the Park of the Red Rocks with its 
world-famous open-air amphitheatre where 
music, drama, and dancing festivals are 
conducted all summer. A chuck-wagon 
dinner in this park is planned as a Con 
vention highlight. 


covers 


Early Reservations Urged 


The Registration Committee is com 
pleting plans for handling the registra 
tion of delegates at the Convention head 


quarters—the Cosmopolitan Hotel in 


View through classic columns of beautiful 
Cheesman Park Memorial Pavilion in Den- 
ver (upper right) reveals inspiring panorama 
of 150 miles of Colorado Rockies including 
the Continental Divide. Colorado State 
Capitol Building and colonnades of Denver 
Civic Center are shown in lower right photo. 


Denver. Reservations will be accepted 
by the Housing Chairman of ASCE, care 
of the Denver Convention and Visitors 
Bureau, 225 West Colfax Avenue, Denver, 
Colo. Rates at the Cosmopolitan range 
from $5 for a single room to $13 and up for 
a suite for three or four. Other hotels 
having accommodations available are the 
Albany, with rates from $3.50 for a single 
room to $8.50 and up for a suite; the 
Brown-Palace, with rates from $4.50 for a 
single room to $8.00 for each room in a 
suite; and the Shirley-Savoy, with rates 
from $3.00 for a single room to $8.00 
for a suite. 








59 


(Vol. p. 283) 








California Sections to Hear President 


Proctor at Fifth Annual Conference 


A special feature of the fifth annual 
California Conference of Local Sections, 
to be held at the U.S. Grant Hotel in 
San Diego, May 2 and 3, will be the pres 
ence of the ASCE Executive Committee 


and President Carlton S$. Proctor, who 
will be the principal speaker at the din 
ner meeting Friday night The Execu 
tive Committee will hold its interim 
meeting concurrently with the confer 
ence Registration will start, Thurs 
day, May |, and there will be an infor 
mal ‘‘get-together’’ with entertainment 


and refreshments Thursday evening, 
Phe program 


choice of field trips to one of the follow 


outstanding includes a 
ing engineering projects in the San Diego 
area The Alvarado Filtration Plant, 
shown in the accompanying illustration; 
the Naval Auxiliary Air Station at 
Miramar; the Silver Gate 
Electric Generating Station 

Since this is the ASCE centennial vear, 
the San Diego Section ts exerting every 
effort to make the that 
will long be remembered he program, 
which will range ol 


and Steam 


conference one 


cover a wide engi 


neering subjects, is given here 





Morning 


S:00 


9:30 


10:00 


10:50 


2:00 


Friday, May 2 

Veeting (Chairman, Clement T 
Wiskocil, president, San Francisco 
Section 

Breakfast Round 
and members 
Urban and Interurban 
of Mass Transportation,”’ by Prof. 
Harmer E. Davis, director, Insti- 
tute of Transportation and Traffic 
Engineering, U. of Calif. 

“Electric Power Program and Re 
quirements in California,’’ by ASCE 
Director Wallace L. Chadwick, 
Southern California Edison Co 


Table, students 


Problems 


‘Basic Concepts of Prestressed 
Concrete," by George Youngclaus, 
field engineer, Portland Cement 
Association 

Luncheon (Chairman, Alden K 


Fogg, president, San Diego Section 
“Human Relationships,” by F. T 
Letchfield, consulting engineer and 
assistant vice president, Wells Fargo 


Bank and Union Trust Co. San 
Francisco 

soon =6© Meetin Chairman, Roy L 
Anderson, president, Los Angeles 


Section 


Incineration Perform 


Municipal 


Aerial view of Al- 


varado Filtration 
Plant, objective of 
one of Conference 


trips, shows part of 
Lake Murray, Mur- 
ray Dam, wash water 
tank, and regulating 
reservoir. 





General Committee in charge of arrangements for San Diego Conference shows (seated, 
left to right) E. W. Blom, Arrangements: G. R. Saunders, secretary of San Diego Section; 
M. J. Shelton, General Chairman; Dale Diamond (student), R. K. Fogg and Lorin Deewall, 
Reception. Standing, in same order, are E. A. Lawrence; W. J. Bobisch, Field Trips; A. K. 
Fogg, president of San Diego Section; R. H. Wilken, treasurer; J. F. Jorgensen and C. M. 
Cade, Students; C. T. Johnson and Jean Vincenz, Technical; and Quentin Rust, Publicity. 
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ance,"’ by A. F. Bush, assistant pro- 
fessor of engineering, U.C.L.A.:; 
Stewart Mulford, lecturer in engi- 
neering, U.C.L.A.; and Ralph Stone, 
associate research professor of engi- 
neering, U.C.L.A. 

2:30 “Experimental Studies of P-B Ven- 

turi Flume,”’ by E. A. Wells, lec- 

turer in sanitary engineering, U. of 

Calif 

Panel Discussion 

Robinson Rowe, 


(Chairman, R 
president, Sacra- 
mento Section) ‘‘Current Studies by 
Regional Water Pollution Control 
Boards in Southern California,’’ by 
Vinton W. Bacon, executive officer, 
State Water Pollution Control Board, 
moderator; Hall Canyon Study 
and Polluted Well Water Study in 
Los Angeles,” by Linne Larson; 

San Gabriel River Study and Oil 
Field Waste Water Disposal Study,” 
by Paul G. Brown; and “San Diego 
Bay Study,” by Harold E. Miller 
Dinner (Chairman, A M Rawn, 
Vice-President of ASCE 
Student Paper Competition, with 
finalists presenting their winning 
papers. Address by ASCE President 
Carlton S. Proctor 
Entertainment and Dancing 


3:00 


7:00 


Saturday, May 3 


Vorning Meeting (Chairman, M. J. Shelton, 
chief engineer and general manager, 
La Mesa, Spring Valley, Lemon 
Grove Irrigation District 


9:30 Business session; resolutions 

10:00 “The Engineering Centennial,”’ by 
ASCE President Carlton S. Proctor 
and ASCE Executive Secretary \\ 
N. Carey 

11:15 Field Trips (briefing by W. J. Bob 
isch, Chairman 

1:00 Field Inspection Trips 


Ladies’ Program (Friday) 
General Chairman, Mrs. M. J. Shelton 

10:00 Chairman of Day, Mrs. J. L. Burk 
holder 
Private cars to Scripps Institute of 
Oceanography at La Jolla where 
arrangements been made for 
conducted tour. Luncheon at beau- 
tiful La Jolla Country Club, fol 
lowed by cards for those interested 
For an additional fee guests may 
swim in the private pool or play golf 
Cars will be available for those wish- 
ing to shop in unique shopping center 
of La Jolla. Cost for the day’s trip 
with luncheon will be $3. 


have 


Ladies’ Program (Saturday) 


10:00 Chairman of Day, Mrs. Paul Beer- 


man 


Private cars to Balboa Park. Bus 
trip through San Diego Zoo followed 
by talk by Mrs. Belle Benchley 
only woman curator in the world 
Luncheon Terrace, House of 
Hospitality, Balboa Park. Con- 
ducted tours through Fine Arts Gal 
lery, Museum of Man and othe1 
points of interest in the park have 
been arranged. Cost for the day 
will be $3 


on 
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Lohr Explains Centennial 


Aims to Cincinnati Engineers 


Major. points 
which the Centen 
nial of Engineering 


will disseminate 
were outlined by 
Lenox Lohr, M. 





ASCE, president 
of the Centennial of Engineering, 1952, 
Inc., in a recent address, entitled ‘‘The 
Engineer and America,”’ before the Tech- 
nical and Scientific Societies Council of 
Cincinnati. Noting that a Centennial 
presents an obvious opportunity to review 
and evaluate the accomplishments of the 
past and from them to chart a probable 
curve of future progress, Major Lohr said 
that a more significant aspect of the cele 
bration will be ‘‘the unique opportunity 
it presents to remind our fellow Americans 
of the factors that have produced our 
prosperity and the contributions that 
scientists, engineers, and management 
have made toit.” 

He reminded his hearers of the three 
major Centennial projects—the 
at the Museum of Science and Industry, 
the dramatic presentation and the Con- 
vocation—and that in addition 51 
societies with a total membership of over 
300,000 have signified their intention of 
holding their separate meetings in Chicago 
during the Convocation period, Septem 


exhibit 


said 


ber 3 to 13. Foreign societies, too, are 
expected to send large delegations, if eco 
nomic conditions permit. He said that a 
booklet, listing the hundreds of papers 
and meetings comprising the Convoca 
tion program, will be prepared in advance 
so that engineers will have an opportunity 
“to get the latest word on subjects col 
lateral to their own specialty and not 
otherwise available to them. 

During the summer months there will 
be a dramatic presentation, staged in the 
auditorium of the Museum of Science and 
Industry, to tell the story of man’s ascent 
through the ages. Beginning with the 
mythological concepts of Zeus with his 
thunderbolts, and Prometheus with his 
first fire, through the coming of atomic 
power, man’s rise will be traced. 

Important as the Convocation will be, 
Major Lohr said, it would not justify the 
elaborate preparations or the substantial 
financial contributions made by industry, 
if this were the only purpose of the Cen- 
tennial. “Its primary objective,” he 
emphasized, ‘‘to which all other activities 
will be directed, is to tell the story of 
America’s development to the general 
public. On an accurate knowledge of the 
intricate workings of this great industrial 
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empire, their future happiness and pros 
perity may rest.”’ 

Pointing out that recent survevs of high 
school students “have shown alarming 
misconceptions of the fundamentals of 
our industrial structure and the environ 
ment of freedom that nurtured it,’’ Major 
Lohr declared that the Centennial cele 
bration presents a particularly favorable 
opportunity to stress the factors that have 
produced our material wealth for the 
benefit of, the ‘‘vounger generation, which 
is still in the formative stage. They will 
determine the social, political, and eco 
nomic trends of the future; they will 
build structures on the foundations which 
we have laid. If we make the most of our 
opportunity, the Centennial of Engineer 
ing can do much to clarify the thinking of 
many who bewildered by a world 
changing more rapidly than their ability 
Even if we are able to make 


are 


to digest it 
only a small contribution to this end, our 
efforts will be justified... . 

“It will take fortitude of high order to 
stop the ravages of inflation and a de 
teriorating of confidence in our republican 
form of government,’ Major Lohr 
warned. “The will to do this will come 
only through widespread knowledge of 
the factors which made us great 
Despite the dislocations and restrictions 


have 


on industry, our standard of living has in 
creased, because we had an immense back 





Early Hotel Reservation 


for Centennial Urged 


For attendance at the Centennial 
Convocation in Chicago, it is advis- 
able to request reservations at the 
hotel of your choice as soon as plans 
can be made. The headquarters of 
the American Society of Civil Engi- 
neers will be the Conrad Hilton 
Hotel, Chicago's largest. 


Address requests for reservations at 
the Conrad Hilton to: 


Reservation Clerk, ASCE Conven- 
tion 
Conrad Hilton Hotel 
720 S. Michigan Avenue 
Chicago 5, Ill. 











log of resources and ‘know-how.’ Our 
industries have developed, and are still 
capable of tremendous production. Even 
with the increased load of rearmament, the 
necessities and luxuries of a full life are 
rolling off the assembly lines as fast as 
we can absorb them... . 


‘As long as our scientists and inven- 
tors devise new things, and engineers and 
industry can produce them, we have a 
sturdy bulwark against socialism. As 
long as we have a constructive dissatis- 
faction with things as they are and some- 
thing worthwhile to look forward to, we 
will prosper and progress.’’ Major Lohr 
believes that many of the ills that beset 
the country today could be obviated if 
they were ‘‘considered by what has been 
called the 
neering approach.’ ”’ 


‘scientific method’ or ‘engi 


The essentiality of the engineer to the 
defense program as well as to the mass- 
production technique that has been a con 
tributing factor to the high standard of 
living in the United States was also 
stressed by Major Lohr. Deploring the 
present shortage of engineers and reduced 
enrollments in engineering schools, he 
emphasized the fact that, ‘Wars are won 
by the productive capacity of a nation to 
overwhelm the enemy with new 
made in sufficient quantity and delivered 
in time. The scientist in his laboratory 
and the engineer in his plant are now in 
the front line of military operations. .. . 


devices 


‘Every step in the development of the 
past hundred years has required the serv- 
the engineer. Every step in 
mechanization, every step in mass pro 
duction must be engineered. There has 
been, and will continue to be, the demand 
for more power, more tools, more engi- 
neers. Our material advancement has 
been due to the production of new things, 
standardized designs, single-purpose 
machine efficient utilization of 
labor, accuracy so that parts may be in- 
terchangeable, progressive assembly, and 
In this process 


ices of 


tools, 


competent management. 
man has progressed through the nomadic, 
agrarian, and craftsmanship stages to the 
mass production of today. But with- 
out the freedoms guaranteed by our Con 
stitution and the institution of our system 
of competitive enterprise neither industry 
nor the engineer could have given us all 
that we enjoy. 

“The Centennial can be a wide window 
through which a bright new frontier may 
be disclosed, promising more thrilling ad 
venture and more new discoveries than 
were ever possible before, for science is 
continually devising new means to pene- 
trate the unknown in limitless fields.” 

In conclusion, Major Lohr urged that 
his hearers, ‘‘as engineers, scientists and 
citizens, tell the story of the Centennial 
to all who are willing to listen.” 
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Professional Unity Plan Receives Board Support 


Studies made by ASCE and other 
engineering groups in the past few years 
with a to determining the feasi 
bility of developing an organization to 
increase unity the 
Board of Direction at its meeting in New 
Orleans. As the summary of 
Board actions (page 57), the Board voted 
to support a development of the Explora 
tory Group's ‘Plan A,’ 
the basis for an organization for increased 
unity, and to defer action until the results 
of an EJC canvass of the societies repre 
the 


view 


were reviewed by 


noted in 


described below as 


sented 
known 

Formed for study of the professional 
unity situation in 1949 at the suggestion 
and invitation of Engineers Joint Coun- 
cil, the Exploratory Group represents fif 
teen major engineering the 
United States. Since its formation the 
Exploratory Group has held a number of 
meetings December 16, 1950, 
adopted for purposes of discussion 


on Exploratory Group are 


societies of 


and on 
an 
extensive report prepared by its Planning 
Committee. This report, which included 
descriptions of four different plans for 
establishing a unity organization, has been 
the basis for wide discussion among the 
Societies during 1951 of the various prob 
lems involved in bringing about increased 
unity At a meeting 
1951, the Exploratory 
Group adopted with one dissenting vote, 
the identified as Plan A as its 
recommendation to the Exploratory 
Group societies and to Engineers Joint 
Council. H. S$ 


professional on 


December 15 


report 


Osborne is serving ac 


tively as secretary of the Exploratory 
Group. 


The general conclusions of the Explora 
tory Group are as follows: 


“1. It is desirable that the engineering 
profession establish a ‘unity organization’ 
which will be able to advance the unity of 
the profession and the service of the pro- 
fession to the nation. 

“2. The unity organization should be 
formed by the modification and develop 
ment of a present organization or by the 
integration of two or more present organiza 
tions rather than by the establishment of an 
entirely new organization 

“3. The unity organization should ini 
tially include the participation of a majority 
of the national engineering socicties rep 
resented in the Exploratory Group 

“4. There are a number of important 
questions regarding the form and activities 
of the unity organization and its relation 
to other engineering bodies on which there 
are differences of opinion within the pro 
fession. Accordingly, it is desirable that 
the unity organization be launched in the 
simplest possible way and that these ques 
tions be studied and determined by the 
unity organization itself rather than by the 
Exploratory Group or any other temporary 


group 
“5S. To bring about this first simple 
step the Exploratory Group recommends 


to Engineers Joint Council that it invite all 
constituent societies represented in the 
Exploratory Group to become constituent 
societies of the Council 

“6. The Exploratory Group recommends 
further that, coincident with this invitation, 
Engineers Joint Council modify Artick 
Il—“Membership’ of its Constitution in 
such a way as to provide for membership 
on the Council by representatives of the 
constituent societies appointed or elected 
for the purpose, and to provide for a number 


What Is the Structural Division Doing? 


ERNEST C. HARTMANN, 


“i 


M. ASCE, Chairman of 





Py 
on Fr 


Participation in 


Technical Activities, Structural Division, ASCE 


rhe March issue of Civ. ENGINEER- 
ING (page 57) described a new venture of 
the Structural Division and promised a 
description of the work of its technical 
Here the work of five com 
mittees is briefly the re 
spective committee chairmen; the work 
of the remaining six will be described in 
the May issue. Members of the Society 
who are interested may write to members 
of the committees in their locality or to 
E. C. Hartmann, P. O. Box 772, New 
Kensington, Pa \ full roster of the 
committees is in the Official Register for 
1952. James P. Michalos, State 
College, Ames, lowa, should be added to 
the Committee on Deflection Limitations 
of Bridges, 


committees 


described bv 


lowa 
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Committee on Design in Lightweight 
Structural Alloys 


This committee, of which C. N. Gay 
lord is chairman, has devoted most of 
its time to the development of specifica 
tions for the design in aluminum alloys 
of structures of interest to civil engineers. 
“Design Specifications for Structures of 
High Strength Aluminum Alloy’ was pub- 
lished by the Society as Proceedings Sepa- 
No, 22. This specification covers 
only one high-strength aluminum alloy 
known commercially as 14 8-T6. “‘Speci 
fications for Structures of a Moderate 
Strength Aluminum Alloy of High Re- 
sistance to Corrosion” has been accepted 
by the Society for publication. A paper 


rate 


of representatives from each society, rang- 
ing from one to three. 


7. The Exploratory Group recommends 
to the constituent societies of the Group 
that they accept the invitation of EJC and 
become constituent societies of that body.” 


Organizations represented on the [x- 
ploratory Group are the American As- 


sociation of Engineers, the American 
Institute of Chemical Engineers, the 
American Institute of Electrical En- 


gineers, the American Institute of Min- 
ing and Metallurgical Engineers, the 
American Society for Engineering Educa- 
tion, the American Society of Civil Engi- 
neers, the American Society of Heating 
and Ventilating Engineers, the American 
Society of Mechanical Engineers, the 
American Society of Refrigerating Engi 
neers, the American Water Works As 
sociation, the Illuminating Engineering 
the Institute of Aeronautical 
Sciences, the Institute of Radio Engi- 
neers, the National Society of Professional 
Engineers, and the Society of Naval 
Architects and Marine Engineers. 

At its meeting in New Orleans the 
Board expressed to ASCE Past-President 
R. E. Dougherty “‘its sincere appreciation 
for his diligence and effectiveness in all 
the deliberations . . . toward the develop 
ment of an organization for increasing 
unity of the engineering profession.”’ 


Society, 


Engineers Joint Council Acts 


At its March 21 meeting EJC requested 
its Committee on Constitution and By 
laws to submit for approval suitable 
changes to its constitution to provide for 
additional membership on Council 


entitled “aluminum Alloy Storage Ves 
sels,” by E. C. Hartmann and F. L 
Plummer, was sponsored by the commit 
tee at the Houston Convention of the 
Society and printed in the February issue 
of CiviL ENGINEERING, 

An explanation of the need for a speci 
fication for magnesium alloys revealed 
so little interest that the committee de 
cided not to pursue the matter further 
The committee is conferring with the 
American Iron and Steel Institute on the 
advisability of preparing design specifica 
tions for stainless steel. 

Members of the Society can be of great 
forwarding stress-strain 
and tangent modulus data for lightweight 
structural alloys to the committee. 


assistance by 


Committee on Factors of Safety 


The first step in the work of the com- 
mittee, of which O. G. Julian is chairman 
has been the definition of the ‘‘Factor of 
Safety."’ The considerable disagreement 
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between the committee members on this 
point, which became evident at the start 
of the work, showed the importance of 
this step. After extensive discussion a 
sufficient measure of professional agree 
ment was achieved to establish a further 
course of action for the committee. Such 
action, as at present envisaged, has three 
aims: 


1. The collection of data relevant to 
loads and load effects on various 
tvpes of structures—for instance, 

distribution of vehicle weights and 

axle loads and relations between 
travel velocities and spacings for 
bridges, actual conditions of live 
load for buildings, wind velocities 
and their evaluation and presenta 
tion as statistical distributions 

2. The collection of data relevant to 
the resistance and strength of 
structural materials, such as elastic 
modulus, vield limits, building 
strength, fatigue and endurance 
limit, and their evaluation and pres- 
entation as statistical distributions. 

3. The development of a procedure of 
computation on the basis of which 
collected data could be correlated 
and used to determine numerical 
values of safety factors, associated 
with specified probabilities of sur 
vival under various extreme condi 
tions 


The committee recognizes that consid 
erable educational effort will be required 
within the profession to make the prac- 
ticing engineer conscious of the complex 
itv and ambiguity of such assuredly sim 
ple everyday engineering 
“load,"’ ‘“‘working stress’ or 
tor,’ and it will attempt to prepare, pro 


concepts as 
“safety fac 


mote, and encourage publications deal 
ing with those subjects, particularly those 
dealing with the application of the con- 
cept of probability in their analysis 


Committee on Semi-Rigid Beam-to-Column 
Connections 


The purpose of the committee, of 
which W. H. Weiskopf is chairman, is to 
appraise the present status of riveted 
semi-rigid beam-to-column building con 
nections, using a report of the American 
Institute of Steel Construction (Progress 
Report No. 1, “‘Riveted Semi-rigid Beam 
to-Column Building Connections” by R. 
A. Hechtman and B. G. Johnston) as a 


starting point to make recommenda 


tions on the range within which use of this 
type of construction is feasible, and the 
manner in which it can be used; to indi 
cate the direction of further research if 
such is required 

At the present time a comparison is 
being made of the various suggested de 
sign methods using laboratory 
ments, where available, as a standard 


measure 
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Committee on Deflection Limitations of 
Bridges 


This committee, under the chairman- 
ship of G. S. Vincent, was organized pri- 
marily to study the propriety of the AA- 
SHO bridge specifications limiting the 
depth ratios and live-load deflection of 
bridges. It has looked into the historical 
development of this type of specification 
and studied questionnaires returned from 
state highway departments dealing with 
observed bridge vibration and expressing 
views regarding these specifications and 
the general problem involved. Test re 
ports on the vibration of a number of 
bridges have been examined, and the fac 
tors involved in a rational basis for limit- 
ing vibration and other effects of deflec 
tion discussed. 

The present committee finds itself in 
the position of a committee near the turn 
of the century which was unable to point 
to any criterion other than ‘‘judgment.” 
Bridge engineers are perhaps the severest 
critics of their bridges in this respect, and 
even the more conspicuous vibrations of 
highway bridges are less severe than is 
commonly railroad 
bridges, but many railroad bridges have 
been damaged by vibration. Vibration is 
influenced by other factors besides flexi- 
bility, and flexibility may be objection 
able for other reasons than vibration. 

A thorough theoretical 
been started at the University of Illinois, 
and the Bureau of Public Roads has as 
sembled equipment in preparation for 
tests on highway bridges, profiting by the 
experience gained by the railroads in 
earlier research of this kind. Pending 
completion of these tests and studies, the 
committee cannot make basic recommen 
dations, althou,h some improvement may 
be made in the specified assumptions for 
calculating the limiting deflection. 


experienced on 


analysis has 


Committee on Measurement of Dead Load 
Stresses in Mississippi River Bridge 


This committee, of which W. H. Jame 
son is chairman, was formerly a subcom- 
mittee of the Committee on Design of 
Structural Members, functioning under 
Prof. L. T. Wylv as chairman. Under 
his active supervision, strain-gauge and 
rotation measurements have been made 
on truss members, gussets and shoes at, 
or adjacent to, one of the main bearing 
points of the East St. Louis Bridge over 
the Mississippi River. The group that 
made these measurements is now prepar 
ing the report, which it is hoped will indi 
cate the distribution of primary and 
secondary stresses at this point. When 
the original parent committee was dis 
solved, this committee was made a ‘‘task”’ 
committee, to review the report, and make 
recommendations to the Executive Com 
mittee of this Division concerning its dis 
position rather than to make the measure 
ments and prepare the report itself. 


New J. Waldo Smith 
Fellowship Announced 


Availability of a new J. Waldo Smith 
Hydraulic Fellowship to graduate stu 
dents interested in the advance study of 
hydraulics is announced by the award 
committee. A comprehensive investiga 
tion of a timely subject in the field of hy 
draulics or hydraulic engineering is pro- 
posed by the Committee, which states 
that the project should be geared to com 
pletion within a year with the production 
of some interesting and useful informa 
tion. Applications must be in the hands 
of the chairman, W. H. Nalder, care of 
the Bureau of Reclamation, Denver Fed 
eral Center, Denver, Colo., by May 15, 
1952, and the announcement of the award 
will be made shortly thereafter. 

As in the past vears, the fellowship will 
be of joint interest to the graduate student 
and the institution through which he will 
work, and the applications should be 
routed through the institutions them 
selves. 

Established by the Society in memory 
of J. Waldo Smith, former chief engineer 
of the New York City Board of Water 
Supply, the fellowship currently carries 
a stipend of $1,000, plus an allowance for 
equipment up to $400. 

Conditions of administering the fellow- 
ship are given in the current 1952 Official 
Register, recently mailed to all members 


Preprints of New Orleans 
Convention Papers Available 


In an innovation first tried out at the 
New Orleans Convention, photocopies of 
a number of the papers scheduled for 
presentation at the various sessions were 
available. In all, 27 separate 
Society 


made 
manuscripts were 
headquarters in time for reproduction by 
a photolithographic process. A common 
reduction in size was effected to provide 
individual pamphlets, 5' » X 8!» in. in 
size. Tabulations, line drawings, and 
photographs all reproduced satisfactorily 

Nine of the Technical Divisions are 
sponsoring the papers, which are listed in 
the order form provided for the purpose 


received at 


in the advertising section of this issue. 
A uniform price of 25 cents a copy prepaid 
has been set. Since this does not begin to 
cover the cost, continuation of the plan 
will depend somewhat on the demand. 
fo avoid confusion with other Society 
publications, orders should be placed by 
preprint number, as listed in the order 


blank. 
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FROM THE NATION’S 


CAPITAL 





JOSEPH H. EHLERS, M. ASCE 


Control of Steel Eased 


The long-awaited revision of the NPA 
construction order was issued on March 
6, with some last-minute liberalization 
in the use of steel. It supersedes CMP 
Reg. 6, Order M-4A and Direction I to 
CMP-Reg. 6 his new order, revised 
CMP-Reg. 6, the original draft of which 
was designed further to tighten controls 
finally emerged as an order somewhat 
easing the existing restrictions 

Five tons of steel, including two of 
structural products, may be self-author 
ized each quarter for a public or com 
mercial project Wide 
flange beams mav not be self-authorized 
The previous order permitted only two 


construction 


tons of steel 

Road projects may use up to 25 tons of 
steel, including two tons of structural 
items, per total project, not each quarter. 
Previously only two tons per quarter 
could be self-authorized. 

In addition, foreign and used steel 
may be employed as non-controlled items 
provided the construction involved uses 
no extra copper or aluminum. Asa result 
aluminum wire may be self-authorized 
at the rate of one pound of aluminum for 
each two pounds of copper wire saved 

Order M-100 deals with housing, which 
was not covered in the revised general 
construction order mentioned above. 
An increase in the amount of steel of a 
quarter ton per housing unit is permitted. 
Some further restriction is made on the 
use of copper 

Apparently the supply of steel avail 
able is increasing The Steel Screening 
Committee has brought more realism 
into requests for allotments, the military 
has not used all that it was believed to 
need, and the construction industry or- 
ganizations have presented a forceful 
case for easing the restrictions. The 
Construction Industry Advisory Com- 
mittee to NPA did a splendid job in 
advising NPA of the industry viewpoint. 

The steel supply for the last half of the 
year should be sufficient to warrant 
presently undertaking the design of some 
postponed projects Some architect's 
offices which were suffering from lack of 
immediate design work should experi 
ence a relief. Intelligent 
designing is more necessary than artifi 
cial restrictions on materials. Wide 
flange beams, large and heavy plates, 
and many copper items will not be read- 


degree of 
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Field Representative ASCE 


ily found for some time to come. The 
copper shortage is tied in with price 
controls which permit foreign buyers to 
obtain foreign copper at prices above our 
ceiling. 

Although there is considerable demand 
for the abolition of price and materials 
controls, it is more than likely that the 
Defense Production Act, due to expire 
June 30, will be extended, with some 
modifications. An amendment to be 
submitted by Senator Bricker would ex- 
empt registered engineers 
emploved by any firm of engineers from 
the control provisions and hence from the 
salary stabilization regulations. 


professional 


National Water Policy Legislation Released 


A “Water Resources Act of 1951" in 
the form of a Committee Print, not yet 
introduced as a bill, is available. This 
document constitues the legislative recom- 
mendation of the President's Temporary 
Water Policy Commission. An im 
portant feature of the proposed bill 
provides for the establishment of more 
than 15 River Basin Commissions to co 
activities of existing federal 
agencies. There would also be a Federal 
Board of Review to coordinate the work 
of these survey federal 
water law, and report broadly on the 
field covered. The Bureau of the Budget 
is reviewing the whole subject of water 
policy legislation. It has not yet re 
ported its views, which may vary from 
those of the Water Policy Commission. 


ordinate 


commissions, 


Missouri Basin Survey Commission Appointed 


The eleven-man Missouri Basin Survey 
Commission, appointed by President 
Truman, is under the chairmanship of 
James E. Lawrence, editor of the Lincoln 
Star, Lincoln, Nebr. Senator Hen- 
nings is vice-chairman. An _ organiza- 


ASCE MEMBERSHIP AS OF 
MARCH 10, 1952 


Members 8,042 
Associate Members 10,259 
Junior Members 15,994 
Affiliates 66 
Honorary Members 37 
Total 94,578 
(March 10, 1951 51,903) 


tional meeting will be held in Kansas 
City during the first week of April. It 
is expected that the offices of the Com- 
mission will be located somewhere in the 
Missouri Basin. 

A round-table discussion on ‘“‘Who 
Should Develop Our Water Resources?” 
will be a feature of the coming annual 
meeting of the U.S. Chamber of Com- 
merce in Washington, on April 29. 


Salary Stabilization Liberalized 


General Salary Order No. 8 of the 
Salary Stabilization Board permits in- 
creased compensation for professional 
engineering employees who work longer 
than the normal work week. Salary Pro- 
cedural Regulation I details procedures 
for filing applications for salary adjust 
ments. 

The Office of Salary Stabilization has 
stated that its attention has been called 
to some bad practices involving ‘“‘pirat- 
ing’ of engineers and then selling back 
their services at a very considerable 
increase over their previous salary. It 
announces that a nationwide survey will 
be undertaken to obtain information 
dealing with ‘‘job-hopping and worker 
piracy.” The results of the survey will 
be used as a basis for regulatory action. 
The EJC Engineering Manpower Com- 
mission is working on this problem. 

Regional offices of the Salary Stabiliza 
tion Board have been opened in New 
York, Boston and Detroit. Offices will 
soon be established in Philadelphia, 
Cleveland and San Francisco. The local 
offices of the Wage and Hour Division 
of the Department of Labor are also 
available for information and assistance. 

The Secretary of Commerce has re 
quested the cooperation of industrial 
and professional groups in making the 
Office of Technical Services of the De 
partment of Commerce a clearing house 
for ideas which will help step up the 
nation’s productivity. Ideas relating to 
safety, cost-reducing techniques and 
time-saving devices developed in a plant 
or on a job are wanted. 


Contract Disputes 


In the recent Wunderlich Case the 
Supreme Court has held that the ruling 
of a government contracting officer in a 
dispute on a contract is final on ques 
tions of fact unless fraud is alleged and 
proved. This case related to a general 
contractor (see Civit ENGINEERING for 
February, page 58). The same provision 
is found in most contracts for engineering 
services with the government. Two bills 

H. R. 3601 and H.R. 6338—have been 
introduced to offset this decision and 
permit review by the Court of Claims 
Hearings have been held on these bills. 


Washington, D.C. 
March 21, 1952 
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Wisconsin Section Sponsors 
District 7 Conference 


On May 9 and 10 the Wisconsin Section 
will be host to members of Local Sections 
comprising District 7—located in upper 
Michigan, Minnesota, North Dakota, 
South Dakota, and parts of Saskatchewan 
and Manitoba. The program 
will feature the presentation of papers on 
the vital subject of lake levels and beach 
erosion on the Great Lakes by Milton P 
Adams, executive secretary of the Michi 
gan State Water Resources Commission; 
Eugene Howard, Milwaukee County 
Commissioner of Highways; and Col. W 
N. Harris, district engineer for the U.S 
Lake Survey, Detroit. 

Friday morning, May 9Y, will be devoted 


two-day 


to registration, beginning at 9 a.m., and 
several business meetings. There will be 
a noon luncheon at the Blatz Brewing 
Co., followed by a tour of the plant and in 
spection trip to the Milwaukee Filtration 
Plant. The three technical papers are 
scheduled for presentation on Saturday 
morning rhe meeting will adjourn after 
lunch 

Headquarters for the two-day confer 
ence will be the Plankington Hotel in 
Milwaukee Inquiries may be ad 
dressed to Edward A. Korpady, 2709 
South 52nd Street, Milwaukee 15, Wis. 


District 9 Council to 
Meet in Dayton, Ohio 


The Dayton Section will be host to a 
two-day convention of Local Sections in 
District 9 on April 1S and 19. A District 
9 Council meeting, under the chairman- 
ship of C. Russell Dole, will constitute the 
Friday morning program. ASCE Vice 
President Daniel V. Terrell will be the 
principal speaker at a luncheon that noon, 
and President Carlton S. Proctor will 
speak at the evening banquet. 
tion trips to points of engineering interest 
are scheduled for the 


Ins} eC 


in the Dayton area 
afternoon. 

here will be a District 9 
meeting and reports on Saturday morn 
ing. Guest speakers will be Wayne Hop 
kins, of the Miami Valley Council of Boy 
Scouts of America, and Herbert Starick, 
city manager of Middletown, Ohio. 
Arthur Morgan, of the Miami Conserv 
ancy District, will address a luncheon 
meeting that noon. 

The conference theme will be ‘‘one hun 


business 


dred years of engineered progress as a 
challenge to the bring 
peace and prosperity to mankind in the 


next century.’ 


profession to 
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ASCE members living in Finland and members of Finnish Society of Civil Engineers meet 


in Helsinki to discuss ways of increasing cooperation between the two groups 


Shown, 


left to right, are Esko Arhippainen; H. Sistonen; J. Vuorinen; Osmo Korvenkontio, secretary; 
A. Junttila; V. Axelson; Beato Kelopuu, chairman; and Viljo Rinne. 


Contributors to Centennial Financing Listed 


are 
by 





Acme Steel Co 

Allegheny Ludlum 
Corp 

American Pipe & Const. Co 

Armstrong Cork Co 

Associated General 
tractors, Los 
Chapter 

Atchison, Topeka & Sante 
Fe R.R 

Atlas Powder Co 


Steel 


Con 
Angeles 


Babcock & Wilcox Co 

Bailey Meter Co 

Baltimore & Ohio R.R 

Bates & Const 
Corp 

Blaw & Knox Co 

Bristol-Meyers Co 

A. M. Byers Co 


Rogers 


Carborundum Co 

Chicago Bridge & Iron Co 

Chicago, Burlington & 
Quincy R.R 

Chicago, Indianapolis, & 
Louisville R.R 

Cincinnati Gas & 
Co 

Cincinnati Milling Machine 
Co. 

Clark Equip. Co 

Combustion 
Superheat, Inc 

Commonwealth Edison Co 

Continental Can Co., Ine 

Crane Co 

Crucible Steel Co. of Amer 
ica 


Electric 


Engineering 


Daystrom, Inc 

Delaware, Lackawanna and 
Western R.R 

Dow Chemical Co 

Dravo Corp 


Contributions to- 
ward financing the 
Centennial program 
being 
Centennial 
Engineering, 
Inc., the corporation 


program. 


received 
of March 13, 


1952, 


E. I. du Pont de Nemours 
Elgin National Watch Co 
Endicott Johnson Corp 


Felt & Tarrant Mfg. Co 
Foley Bros., Inc 
Fruehauf Trailer Co 


General Motors Corp 
General Tire & Rubber Co 


The M. A. Hanna Co 
Harnischfeger Corp 

Robert Heller & Assoc., Inc 
Hercules Motors Corp 
Hilton Hotels Corp 


Illinois Central R.R 
Inland Steel Foundation 
International Business 
Machine Corp 
International Minerals & 
Chemical Corp 
International Nickel Co., 


Ine 

Jones & Laughlin Steel 
Corp 

C. F. Kettering 


Kimberly Clark 
Koppers Co., Inc 
S. S. Kresge Co 


Leeds & Northrup Co 
Lone Star Cement Corp 


Mack Trucks, Inc 

Maxon Const. Co., Inc 
Oscar Mayer Foundation 
McGraw Electric Co 
McGraw Hill Publishing Co 
Monsanto Chemical Co. 


der way to complete the financing 
tributors to the financing 
are announced by 
ASCE, general manager of 
the Centennial, and listed here 


Edwards, M 


formed to direct over-all phases of the 
An intensive campaign is un 


Con 
fund, as of 


Frank W. 


Harvey S. Mudd 


National Cash Register Co 
National Steel Corp 

New York Central System 
Norfolk & Western Ry. Co 


Pennsylvania R.R. Co 

Peoples Gas, Light and 
Coke Co 

Phelps Dodge Copper Prod- 
ucts Corp 

Malcolm Pirnie 

Pittsburgh Student Chapter 
ASCE 

Proctor & Gamble Co 

Public Service Co. of N. Il. 


Radio Corp. of America 
Raymond Concrete Pile Co. 
Republic Steel Corp 
Joseph T. Ryerson & Son 
Foundation, Inc 


Sargent & Lundy 
Smith-Rice Co 

Standard Oil Co. (Indiana) 
Stewart-Warner Corp 


Texas Gulf Sulphur Co 
Thompson Products, Inc 


United Gas Improvement 
Co. 

United States Lines Co. 

United States Steel Co. 

Western Precipitation 
Corp 

Westinghouse 
Shoe Co 

Westinghouse Electric Mfg. 
Co 

J. G. White Eng. Corp 


Airbrake- 
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Coming Local Section Events 





California’ Conference of Local Sections 
will meet at the U.S. Grant Hotel, in San 
Diego, Calif., May 1-3 

Central Ohio—Dinner meeting at the 


Ohio Union, Ohio State University campus, 
Columbus, on April 17, at 6:30 p.m 


Cleveland— Meeting at the Cleveland 
Engineering Society, on April 1S 


District 9 Council will meet in Dayton, 


Ohio, April 1S and 19 


District 7 Conference will meet at the 
Plankington Hotel, Milwaukee, Wis., May 
9-10 


Indiana——Northwest Sub-Section — will 
meet in South Bend, on April 22 


Los Angeles—Annual Junior Forum 
spring banquet at the French Cafe, Monte 
bello, on April 17, at 7 p.m., preceded by 
cocktail hour at 6 p.m. Weekly Friday 
luncheon meeting at the Hotel Alexandria 


Maryland— Dinner meeting at the Engi 
neers Club of Baltimore, on April 28, at 
6 p.m 

Metropolitan — Meeting in the Engineer 
ing Societies Building, 33 West 39th St., 
New York, on April 16, at 8 p.m Junior 
Branch will hold meetings on April 9 and 
23, in the ASCE Board Room, New York 


Nebraska—Luncheon meeting and par 
ticipation in the Nebraska Engineering 
Society Spring Roundup, in Omaha, on 
April 26, at 12 noon 

Northeastern —Joint dinner meeting with 
Boston Society of Civil Engineers, at 
Northeastern University, on April 15 
Dinner in connection with the New England 
Conference of Student Chapters, April 26 

Northwestern—Dinner meeting in the 
Junior Ballroom, Coffman Memorial Union, 


University of Minnesota, on May 5 


Pacific Northwest Conference to be held 
in Richland, Wash., on May 15-17 


Providence — Meeting at the Providence 
Engineering Society, on April 10. Annual 
dinner and election of officers at the Uni 
versity of Rhode Island, Kingston, May 1 


Continued on page 68) 


Scheduled ASCE Conventions 
DENVER CONVENTION 


Cosmopolitan Hotel 
Denver, Colo., June 16-20, 
1952 
CENTENNIAL CONVOCATION 
Conrad Hilton Hotel 
Chicago, Ill., September 3-13, 
1952 
SAN FRANCISCO CONVENTION 


San Francisco, Calif., March 2-7, 
1953 
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Head table at annual dinner meeting of Venezuelan Section, held in Caracas on March 4, 
shows (left to right) Francisco J. Sucre; Mrs. Arturo Valery; George McCammon; Mrs. 
Gerardo Sanson, Minister of Public Works; Edmundo Curiel, retiring 
president of Section; Santiago Vera, Minister of Mines and Hydrocarbons and speaker of 


Santiago Vera; 


evening; Mrs. Edmundo Curiel; 
Disario, past-president; and Arturo Valery Pinaud, retiring secretary. New Section officers 
are Edwardo Arnal, president; Gerald A. O’Connor, vice-president; Mariano Salas Berti, 
secretary; and Bernardo Nouel, treasurer. 


SECTION 


Buffalo 


Central Ohio 


Central Illinois 


Cincinnati 


District of 
Columbia 


Duluth 


Florida 


Georgia 


Indiana 


Gerald O’Connor; Mrs. Manuel F. Mejias; Gabriel 





News of Local Sections Briefed 


DATE ATTENDANCE PROGRAM 


February 19 


February 21 


January 29 


February 6 


January 29 


February 19 


January 21 


February 18 


February 20 


March 7 


February 19 


30 


146 


147 


102 


Luncheon meeting. George F. Finn, works super 
intendent, Buftalo Sewer Authority Treatment 
Works, presented a talk on pollution 

Joint dinner meeting with Ohio Society of Professional 
Engineers. Elmer A. Keller, director of Public 
Service for the City of Columbus, acted as moder 
ator for a panel which discussed utility service for 
Columbus 

W. W. Hay, assistant professor of railway civil engi 
neering, University of Illinois, described a studv he 
conducted for Southern African governments, at 
a dinner meeting 

A demonstration of ‘An Experimental Special 
Purpose Concrete’’ was performed by Prof. Robert 
T. Howe, civil engineering department, University 
of Cincinnati. Newly elected officers including 
Harry A. Balke, president; Sven E. Sjodahl, vice 
president; and George J. Kral, secretary-treasuret 
will be inducted on May 7 

Luncheon meeting addressed by Newbold Noyes, 
editor of the Sunday Star of Washington, D.C 

Annual dinner meeting. ASCE President Carlton 
Proctor spoke on ““A Century of Engineered Prog 
ress." Guest speaker, Dr. Alberto Lleras, spoke 
on the subject, ““A Challenge, the Building of a Con 
tinent.”’ 

Newly elected officers for 1952 are Walter Hurtley, 
president; Robeit Rhode, first vice-president 
John Fredin, second vice-presideat; J. E. Bovee, 
secretary; and L. N. Knutson, treasurer. A talk 
was given on bonding the contracting business, by 
Charles Liscomb, of Liscomb-Hood, Bondsmen 

R. W. Marsden, Oliver Iron Mining Corp., presented 
an illustrated talk on the Labrador Iron Ore De 
posits 

Dinner meeting in honor of President of ASCE 
Carlton Proctor 

Luncheon meeting. M. L. Shadburn, state highway 
engineer chief, gave a talk on the Georgia Stat: 
Highway Department 

Prof. R. B. Wiley, head, School of Civil Engineering and 
Engineering Mechanics, Purdue University, spok: 
on “A National Water Policy.” 
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FINISHED DESIGNS 


of REINFORCED CONCRETE members 


ALL WORKED OUT! 


“a com OS oe 


NO FORMULAS 
NO CALCULATING 


Here’s a new tool that practically does 
your designing for you . . . on any type 
of reinforced concrete member! This 
unique book eliminates all confusing 
formulas, all time-consuming calcula- 
tions—you simply read off the answers 
to your reinforced concrete design 
problems! 


Now published after six years of prep- 
aration, the CRSI Design Handbook has 
tables covering every type of reinforced 
concrete member. All you do is apply 
span and load data to the correct table 

then immediately read off the exact 
concrete dimensions and reinforcing 
steel data. Latest building codes are fol- 
lowed throughout. A wealth of miscel- 
laneous information on reinforced con- 
crete design is also included. 
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p——— FLOOR SYSTEMS 
—— SOLID SLABS & 


|___. BEAMS 
4 CONCRETE JOIST 







STAIR SLABS 


Prepared under the direction of the 
Committee on Engineering Practice, 


CONSTRUCTION CONCRETE REINFORCING 


STEEL INSTITUTE 


SEND FOR rour copy TODAY! 


CONCRETE REINFORCING 
STEEL INSTITUTE 
38 S. Dearborn Street, Chicago 3, Ill. 


I am enclosing $5.00. Please send me a copy of “CRSI 
Design Handbook.” If not completely satisfied, I will 
return the book within ten days for a full refund. (No 
C.O.D. orders accepted.) 


TWO-WAY FLAT SLABS 
COLUMNS 
RETAINING WALLS 
FOOTINGS 

TABLES 


| 
| 
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Los Angeles 


February 13 


26 


» 20 


19 


19 


I4 


26 


Junior January 
Forum 
February 13 
Maryland February 13 
Metropolitan February 
Miami February 7 
Mid-South February 13 
Jackson 
Branch 
North February 18 
Carolina 
Nebraska February 
Philadelphia February 
Delaware 
Sub-Section 
Pittsburgh February 
Providence February 
Sacramento February 
San Diego January 


February 


San Francisco 


St. Louis January 
February 

Tri-City February 

Virginia February 


68 (Vol. p. 292) 





February 


» 


Oo 


28 


Or 


«) 


26 


16 


120 


200 


118 


60 


60 


60 


OS 


16 


Civil and Military Works Program of the Los Angeles 
District, Corps of Engineers, presented by Norris 
Bostwick and William H. Spear, chief, civil design 
section, Los Angeles District. 

Field trip through Pershing Square Garage and dis- 
cussion of design and construction. 

Ted McConville, associate highway engineer, covered 
the historical and planning background of the Free- 
way System 

Dinner meeting. Roy H. Ritter, Whitman, Requardt 
and Associates, consulting engineers described the 
proposed Ashburton filtration plant in Baltimore. 

Captain Emil H. Praeger, partner, Praeger-McGuire, 
gave a talk entitled “‘The Design and Construction 
of Pier 57, New York.” ‘ 

Dinner meeting. Discussion of ‘Engineering Prob- 
lems of Our City,’ was presented by Arthur E 
Darlow, director of engineering, City of Miami 

Joint meeting with Mississippi Section, American Insti 
tute of Electrical Engineers, Illuminating Engineer- 
ing Society, and Mississippi Society of Professional 
Engineers. Guest speaker for the eveniag was Dr. 
Maurice E. Strieby, American Telephone and Tele- 
graph Co., New York, N.Y 

ASCE President Carlton Proctor 
special winter meeting and dinner. 

An outline of the aims and activities of the Joint Com- 
mittee on Professional Practice was given by Prof 
L. B. Smith, head of department of architecture, 
University of Nebraska 

Dinacr meeting. Nomination for officers for 1952-53 


was honored at 


Joint meeting with the civil section, ESWP, ad- 
dressed by Herbe:t Condon, staff assistant, training 
department, Aluminum Company of America 

Joint meeting with Rhode Island Society of Profes- 
sional Engineers. Col. E. A. Flanders, assistant 
to division engineer, New England Division, Corps 
of Engineers, and Kenneth Linnell, director, Soils 
Laboratory and Frost Effects Control Research, 
Corps of Engineers, were the speakers for the even- 
ing 

Hal Harned, supervising geologist, State Bridge 
Department, spoke at the weekly luncheon meet- 
ing 

Annual dinner dance 
awarded to William F. 
Enger 

Subject for W. G. Sloan’s talk was the report of the 
Water Policy Commission. 

Jack Carlson, general sales manager of Kaiser Steel 
Co., presented a speech entitled ‘‘The Steel Out- 
look—Picture for the West.”’ 

Conway B. Briscoe, director of public utilities, City of 
St. Louis, spoke on future planning in mass trans- 
portation, water supply and airport development 
for the city. 

Luncheon meeting. Progress and plans of the Bi- 
State Development Agency for the St. Louis 
metropolitan area were discussed by Milton M 
Kinsey 

Joint meeting with the lowa-Illinois 
ASME featured a talk on engineering statistical 
control presented by Ernie Fay, manager of quality 
control for Deere and Co., Moline, Ill 

Annual meeting. Program for the day included an 
inspection trip to dredging operations of Southern 
Materials Co., on James River; afternoon busi- 
ness meeting; and a banquet attended by 144, 
highlighted by an address by ASCE President 
Carlton Proctor. Life membership certificates were 
iwaided to G. M. Harbert and H. M. Church. 
Newly elected officers include W. C. Roberts, presi- 
dent; J. W. Roberts, first vice-president; T. E. 
Shelburne, second vice-president; C. S. Mullen, 
third vice-president; S. R. Navas, secietary; and 
E. C. Coile, treasurer 


Life membership certificates 
McDonald and M. L 


Section of 


Sacramento—Weekly luncheons cvery 
Tuesday at the Elks Temple, at 12 noon 

San Francisco—Dinner meeting at the 
San Francisco Engineers Club, on April 15 

Tennessee Valley—Registration for the 
spring meeting will begin at 8$:30.a.m., May 
10 at the Oak Terrace, Oak Ridge, renn 
The all-day program will feature a talk by 
Dr. D. S. Billington, director of the Solid 
States Institute at Oak Ridge Nationa] 
Laboratory. Holston Sub-Section meeting 
at the Franklin Club, Elizabethton, on April 
15, at 6:30 p.m. Oak Ridge Sub-Section 
meeting in the West Lounge, Oak Ridge 
Recreation Hall on April 24, at 8 p.m 





ASCE Members Invited to 
Attend CIGRE Conference 


At a recent meeting of the U.S. Na 


tional Committee of CIGRE (Inter 
national Conference on Large Electric 
High Tension Systems) plans were 


formulated for United States participa 
tion in the fourteenth biennial session of 
CIGRE, to be held in Paris, May 28 to 
June 7. With 1,500 delegates from 40 
different countries in attendance, the 
conference will be devoted to a discussion 
of problems relating to the generation, 
transmission, and distribution of electric 
power. The agenda includes 120 tech 
nical papers, of which thirteen will be by 
United States engineers. 

Arrangements are being made for a 
large and representative United States 
delegation to attend. Further informa 
tion and registration forms may be ob 
tained from Frederic Attwood, chairman, 
U.S. National Committee of CIGRE, 
50 Church Street, New York 7, N.Y 








University of Arkansas Student Chapter 
honors Ben W. Dees (left) upon his retire- 
ment as Contact Member for Chapter after 
18 years of service. Photo taken during 
annual meeting of Mid-South Section in 
Little Rock, Ark., shows Mr. Dees receiving 
fountain pen and pencil set from Charles 
Kimberling, Student Chapter president. 
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The C. J. Strike hydro-electric 
development—located on the Snake 
River at Mountain Home 60 miles 
southeast of Boise—is the sixth 
plant in the Idaho Power Company’s 
postwar expansion program designed 
to meet ever increasing power de- 
mands in the area. This new 
$20,000,000 project consists of a 
3,200-ft. earth fill dam, with a con- 
crete spillway, and a powerhouse 
with three 30,000-Kva generating 
units. 

Essential to the operation of the 
powerhouse turbines at the C. J. 


| CHICAGO 





Atlanta 3 2167 Healy Bldg. 
Birmingham 1 1596 N. Fiftieth St. 
Boston 10........1009—201 Devonshire St. 
Chicago 4..... 2199 McCormick Bldg. 


Cleveland 15 . .2263 Guildhall Bldg. 


Be % al - 
BS tne Se 
eH se me 


ee 


Strike development are three 22-ft. 
diam. Horton welded steel pen- 
stocks. These structures were fab- 
ricated and erected by the Chicago 
Bridge & Iron Company illustrating, 
once again, our versatility in meet- 
ing the steel plate requirements of 
industry and power throughout the 
world. Other recently built Horton 
penstocks are in service at the Buggs 
Island Dam, Roanoke, Virginia 
the Clark Hill Dam, Augusta, 
Georgia—and the Bartletts Ferry 
Dam, Bartletts Ferry, Georgia. 

We also build flat-bottom tanks, 


BRIDGE & IRON 


1541 Lafayette Bldg. 
Havana... .402 Abreu Bldg. 
Houston 2.... 2128 C & I Life Bldg. 
Los Angeles 14 1556 General Petroleum Bldg. 
New York 6 3395—165 Broadway Bldg. 


Detroit 26 








Horton Penstocks Installed at Snake River Hydro Plant 


spherical and spheroidal pressure 
storage tanks, cylindrical pressure 
vessels, and elevated water tanks 
from carbon steel, or special struc- 
tures from corrosion-resistant mate- 
rials. We have equipment for stress 
relieving and x-raying—and recently 
we enlarged our facilities for pick- 
ling and painting fabricated steel 
plates by the Phoscote Process. 
* * * 


For more complete information about 
our ability to handle your job, write our 
nearest office. There is no obligation on 
your part. 


COMPANY 


Philadelphia 3 
San Francisco 4...... 
Seattle 1.... 

Tulsa 3. 
Washington 6, D.C.... 


1652—1700 Walnut St. Bldg. 
1584—200 Bush St. 
1309 Henry Bldg. 
1647 Hunt Bldg. 
.1156 Cafritz Bldg. 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNA. 
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NEWS BRIEFS... 








Emergency Construction Problems ~ . 
Studied at AGC Annual Convention 


rhe increasing problems faced by the 
construction industry in a pcriod when rec 
ord demand for civilian construction of all 
types is in competition with the defense 
program for conservation of critical mate 
rials formed the principal business of the 
33rd annual convention of the 
General Contractors of America, held in 
Detroit, Mich., Fel ruary 25-28. More than 
1,000 leading contractors from all over the 
United States and Alaska attended the four 
day meeting 

Frank R. Creedon, assistant administra 
tor for facilities and construction of the Na 
tional Production Authority, Washington, 
D.C., told the group that from now on com 
mercial construction is going to receive more 
favorable consideration in the distribution 
of critical materials, especially in areas 
where unemployment is a problem. He in 
dicated that structural steel supply in the 
third and fourth quarters of 1952 would be 
more ample except for heavy construction 
He referred to NPA approval of 645 new 
projects, mostly religious and municipal 
buildings, which have been assured mate 
the third quarter. However, 
new starts will be granted in industrial con 
struction in the second quarter, because of 
the much greater steel requirements of in 
dustrial building. To make his point, Mr 
Creedon referred to the backlog of $800, 
000,000 worth of commercial construction 
awaiting authorization The 1,100 
involved would require about 70,000 tons of 


Associated 


rials in no 


jobs 


steel 
plant being built in New Jersey will alone 
require 165,000 tons of structural steel 
Other government leaders appearing on 
the program were John L. Haynes, director 
of the Building Materials Division of the 
NPA, that at 800,000 new 
private homes will be built this year and 
predicted ‘‘a good construction year ahead”’; 
Thomas G. Letchworth, chief of the Con 
struction Section, Building Materials 
Branch, Office of Price Stabilization, who 
explained Ceiling Price Regulation 93; and 
Riggs Shepperd, assistant administrator, 
Rural Electrification Administration, 
discussed ‘‘The REA Program for 1952." 


In comparison, he said, one new steel 


who said least 


who 


AGC officers for 1952 
are, left to right, 
H. E. Foreman, man- 
aging director since 
1940; C. P. Street, 
Charlotte, N.C., vice- 
president; A. & 
Horner, A.M. ASCE, 
Denver, Colo., presi- 
dent; and William 
Muirhead, Durham, 
N.C., reelected secre- 
tary-treasurer. 


70 (Vol. p. 294) 


A $3,000,000,000 Army and Air Force con 
struction program that will encircle the 
globe and provide the sinews of defense for 
the country, is well under way, Lt. Gen 
Lewis A. Pick, M. ASCE, Army Chief of 
Engineers, revealed in another leading talk 
The construction problems faced overseas 
are tremendous, he said. “Building is in 
progress in climates where heavy construc- 
tion on this scale has never been attempted. 
Construction techniques are being pioneered 
in tempcrature ranges from 40 deg below to 
140 deg above zero."’ General Pick termed 
the supply of materials the “‘knottiest prob- 
lem in the entire job.” 

Spokesman for the Navy construction 
program was Rear Admiral Joseph F. Jelley, 
M. ASCE, chief of the Bureau of Yards and 
Docks. Economy will continue to be the 
Navy's watchword in stretching its appro- 
priations for vitally needed shore structures 
Admiral Jelley declared. He advised of the 
Navy's determination to hold the line on 
competitive bidding on construction jobs, 
including those for the stepped-up pro- 
gram made possible by $800,000,000 voted 
by the 82nd Congress 

The country’s tremendous highway con 
struction needs were stressed in the AGC 
annual report, presented by H. E. Fore- 
man, managing director, and in an address 
by A. C. Clark, deputy commissioner of the 
Bureau of Public Roads, entitled ‘‘High- 
way Construction Progress.” An action 
program for obtaining enactment of im 
proved state highway legislation and in 
creased highway financing was presented by 
Lawrence A. Rubin, executive director of 
the Michigan Good Roads Federation. Mr 
Foreman's report emphasized the 
necessity for ‘sound advance planning of 
the increasing backlog of needed construc 
tion that this work can be started 
promptly when materials are available and 


also 


so 


controls are relaxed.”’ 

Resolutions adopted during the conven 
tion urged relaxation of construction con 
with 
early relaxation of 


trols as soon as possible consistent 
national defense needs; 


the credit controls in Regulation X as they 
ipply tocommercial, multi-story, and single 





family housing projects; adoption of the 
AASHO recommendation of a federal-state 
highway authorization of $810,000,000 for 
each of the fiscal years 1954 and 1955 ‘‘as the 
minimum essential to prevent further de 
terioration of the highway system”; and 
enactment of legislation conferring on the 
courts jurisdiction to review any decision 
by a contracting officer or department head 
that is unreasonable or unjust. Other reso 
lutions reaffirmed previous recommenda. 
tions for undivided responsibility in award 
of construction contracts, and opposition 
to the valley authority type of legislation 

At the close of the meeting Arthur S 
Horner, A.M. ASCE, of the A. S. Horner 
Construction Co., Denver, elected 
AGC president for next year, succeeding 
Glen W. Maxon, of Dayton, Ohio. The new 
vice-president is C. P. Street, of the Mc 
Devitt & Street Co., Charlotte, N.C 


was 


Contract Given for 
H-Bomb Facilities 


An $11,000,000 contract for building 
equipment necessary for generating, carry 
ing, and using electric power at tke huge 
Savannah River Project of the Atomic En 
ergy Commission has been awarded to the 
Westinghouse Electric Corp. Included in 
tke contract are three turbo-generators, 
eighteen large transformers, and a consider 
able number of low-voltage circuit breakers 
and unit substations. The contract 
received from the E. I. du Pont de Nemours 
Co., which is building the plant 


was 


Pennsylvania and New Jersey 
Turnpikes to Be Connected 


Adoption of the route for a 33-mile east 
ern extension of the Pennsylvania Turnpike 
is announced by the Pennsylvania Turnpike 
Commission. The four-lane highway will 
extend from the present eastern terminus 
of the turnpike at King-of-Prussia, near 
Norristown, to the Delaware River, a half 
mile south of Edgely (see map, page 26 of 
the January At Edgely, a new 
bridge will carry the expressway across th« 
Delaware, where it will be connected with a 
projected six-mile branch of the New Jersey 
Turnpike, extending from a 
about a mile south of the present Borden 
town-Trenton Interchange Construction 
is scheduled to start this year 

The bridge is a separate project, which 
recently received Congressional approval 
Construction costs of the bridge will hb 
shared by Pennsylvania and New Jersey 


issue ) 


west pomt 
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At Construction Site of New 


AEC Savannah River Plant 


More than 25,000 construction workers and 6,300 construction 
equipment units are changing the face of the earth near Ellenton, 
S.C., where Atomic Energy Commission is building its huge Savan- 
In photo crane lowers 
72-in. concrete pipe into ditch excavated by shovel and clam- 
Ahead of pipelaying, Caterpillar tractor equipped with hy- 
draulic Traxcavator levels ditch bottom, and another tractor unit 
Cost of project is estimated at $1,200,000,000. 
E. I. du Pont de Nemours & Co., Inc., which built atomic furnaces at 
Hanford, Wash., during World War II, has contract with AEC for 
design, construction, and operation of new facility. Construction 
will involve moving almost 6,000 persons from area. 
will be divided into several manufacturing areas, to be connected 
Upon completion, area 
will have at least 250 permanent buildings and employ about 
Project .was started early in 1951, and construction 
Photo courtesy Caterpillar 


nah River Plant on 315-sq mile tract. 


shell. 


backfills at rear. 


by 105-mile network of modern highways. 


7,200 people. 
peak is expected in September 1952. 
Tractor Co. 


Plant proper 








Prestressed Concrete Discussion Highlights ACI Convention 


Methods of determining when prestressed 
concrete will reduce construction costs were 
discussed at the 48th annual convention of 
the American Concrete Institute, held in 
Cincinnati, Ohio, February 26-28 Data 
on the relative economy of conventional and 
prestressed reinforced concrete reservoirs 
were summarized by George C. Ernst, M 
ASCE, and C. O. Brunken and A. R. Rive 
land, Junior Members ASCE, all of the 
University of Nebraska. Following study 
of 260 designs, they concluded that reser 
voirs built of prestressed concrete have a 
lower first cost than those of conventional 
reinforced concrete when the unit 
the prestressed wall in place does not ex 
ceed twice that of a conventional wall 

Clair L. Johnson, engineer of Pontiac, 
Mich., looked at prestressing from the 
construction angle in a paper entitled 
“Field Problems in Constructing a Pre 
stressed Concrete Bridge.’ The design 
was successfully translated to the finished 
structure by reduction in the number of 
specially blocks 
required to permit economical production of 
standard block machines Modification 
of assembling techniques, grouting opera 
tions, and the development of reusable joint 
difficulties on the 


cost of 


shaped precast concrete 


covers overcame major 
job 

A group of papers reporting on tests and 
experience with materials 
headed by a discussion of thermal expan 


concrete was 
sion of aggregates and concrete durability by 
Edwin J. Callan, of the Waterways Ex 
periment Station, Jackson, Miss 
the effects of temperature changes on con 
crete as influenced by aggregates were de 


Tests on 
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scribed by Stanton Walker, M. ASCE, 
and Delmar Bloem and W. G. Mullen, 
Junior Members ASCE, all of the National 


Sand and Gravel Association, Washington, 
D.C. C. H. Scholer, M. ASCE, and G. M 
Smith, both of Kansas State College, added 
new data on the use of fly ash in concrete 
A 20-30 percent replacement of the cement 
by fly ash effectively inhibits cement 
aggregate reaction in the while 
imparting better workability and finishing 
properties, they reported 

ACI awards for the year were presented 
by Harry F. Thomson, M. ASCE, retiring 
president of ACI, during the annual dinnet 
meeting. Raymond E. Davis, M. ASCE, 
director of the Engineering Materials 
Laboratory at the University of California, 
received the Henry C. Turner Medal estab 
lished in 1927 for ‘‘notable achievements in 
or service to the concrete industry.”” The 
Alfred E. Lindau Award for “outstanding 
contributions to reinforced concrete design 
practice’’ went to Douglas E. Parsons, M 
ASCE, chief of the Building Technology 
Division of the National Bureau of Stand 
ards. 

W. J. McCoy, J. M. ASCE, and A. G 
Caldwell, director of research and research 
chemical engineer for the Lehigh Portland 
Cement Co., received the Wason Medal for 
‘noteworthy research” reported in ‘‘New 
Approach to Inhibiting Alkali-Aggregate 
Expansion” in the May 1951 ACI Journal 
Walter H. Price, M. ASCE, head of the 
Engineering Laboratories of the U.S 
Bureau of Reclamation, Denver, was the re 
cipient of the Wason Medal for ‘‘the most 
paper” of the volume year, 


concrete 


meritorious 


‘Factors Influencing Concrete Strength,” 
which appeared in the February 1951 issue 
of the ACI Journal. The ACI Construction 
Practice Award went to Otto Saffir, of 
Vancouver, B.C., for a paper on ‘Precast 
Concrete Construction in Canada.”’ 


A. T. Goldbeck, M. ASCE, engineering 
director of the National Crushed Stone 
Association, Washington, D.C., succeeds 


Harry F. Thomson, M. ASCE, of Chicago, 
Ill., as ACI president for the coming year, 
and C. H. Scholer, M. ASCE, head of the 
department of applied mechanics at Kansas 
State College, was elected vice-president for 
a two-year term 


Texas Air Force Bases 
to Be Reactivitated 


Rehabilitation and expansion of U.S. Ait 
Force bases at Laredo and Harlingen, Tex., 
incidental to their reactivation, are getting 
under way with the award of three contracts 
totaling $4,714,123, according to Col. J. D 
Lang, district engineer for the Galveston 
District of the Corps of Engineers. The 
largest of these contracts goes to E. E 
Cloer, of Fort Worth, Tex., for a low bid of 
$4,558,695 on general construction at the 
Harlingen Air Force Base. Other work at 
the Harlingen Base will be done by the 
Noser Construction Co., of McAllen, Tex 
The Shamrock Engineering and Construc 
tion Co., of Oklahoma City, Okla., received 
a $110,587 contract for the rehabilitation of 
runways, taxiways, and aprons at the Laredo 
Base 
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Milwaukee Initiates Expressway System 








One of the bridges in Milwaukee's projected 44th Street Expressway system, for which 


ground was broken on March 17, is shown here in artist's rendering. 


First expressway 


system in state, four-lane roadway will ultimately extend through center of city and outward 


in several directions. 


Federal and state aids are expected to cover about 85 percent of 


total project cost, which is estimated at $100,000,000 when expressway is completed in 20 


to 25 years. 


Ammann & Whitney, consulting engineers of New York and Milwaukee, have 


been engaged to prepare preliminary plans on expressway and authorized by city to prepare 


contract drawings for first three-mile section. 


Raleigh W. Gamble, M. ASCE, and Walter 


H. Tacke, A.M. ASCE, are director of expressways and expressway engineer for Milwaukee, 
and L. P. Larkin is project manager for Ammann & Whitney. 








New Jersey Studies 
New Toll Highway 


The feasibility of constructing the Garden 
State Parkway from Paterson to Cape May 
County, New Jersey, as a revenue bond toll 
facility has been reported to the New Jersey 
State Highway Department by Parsons, 
Brinckerhoff, Hall & Macdonald, New York 
City consulting engineers engaged to make a 
preliminary survey of the project. Esti 
mated cost of the parkway is $268,000,000 

In announcing the results of the engineer 
ing survey, State Highway Commissioner 
Ransford J. Abbott said that other facilities 
planned by the department include the 
$90,000,000 Camden area expressways; the 
$15,000,000 connection between the Penn- 
sylvania and New Jersey turnpikes; a 
$30,000,000 connection between the New 
Jersey Turnpike and the New York Thru- 
way; and the proposed $80,000,000 New 
ark Bay crossing and connection along the 
Hudson River to the Holland Tunnel, which 
will be constructed as a spur of the New Jer 
sey Turnpike 


Houston to Have New Freeway 


Award of a $1,000,000 contract to the 
Gulf Bitulithic Co., of Houston, Tex., 
marks the start of work on a new Houston 
superhighway project-——a six-lane freeway 
roughly paralleling U.S. Highway 59 and 
extending from the Humble Highway at 
Halls Bayou in North Harris County into 
downtown Houston. To be built by the 
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Texas Highway Department, the proposed 
freeway will tie in with the city’s over-all 
expressway system, including the Gulf 
Freeway, still under construction; exten- 
sion of the Gulf Freeway north to connect 
with Highway 75; and construction of an 
east-west Highway 90. The work just ini- 
tiated will be on service roads—two 30-ft 
concrete roadways scheduled for completion 
within eight months 


New York Increases Its 
Refuse-Disposal Facilities 


Following three-year studies by the New 
York City Department of Sanitation, the 
Mayor’s Committee on the City Incinerator 
Program has approved long-range plans for 
construction of incinerators. The studies, 
initiated as a result of a Board of Estimate 
mandate in 1948 to incinerate all burnable 
refuse as soon as incinerators could be built, 
indicated the need for a daily incinerating 
capacity of about 13,000 tons. This capac- 
ity is based on an estimated peak popula- 
tion of about 8,300,000. 

The program calls for construction of 
eleven new incinerators, modernization and 
enlargement of five others, and construc- 
tion of ten marine transfer stations, to be 
completed by 1960 if city finances permit. 
The marine transfer stations are necessary 
adjuncts to disposal of domestic coal ash 
and incinerator residue by barging to land- 
fillareas. The estimated construction cost 
of these facilities is $75,000,000 





In implementation of this program, the 
Betts Avenue (Queens) Incinerator is in 
operation, the Gansevoort (Manhattan) 
Plant under contract, and the South Shore 
(Queens) Plant is now being bid on. Three 
other incinerators are being designed by the 
Department of Public Works for a scheduled 
start of construction in 1953. 

C. A. Rogus, M. ASCE, is director of 
engineering for the Sanitation Department 


Signs of Easing in 
Steel Situation Seen 


An announcement from the Sharon Steel 
Corp., of Sharon, Pa., that it is shutting 
down two open-hearth furnaces at. its 
Roemer works “because of poor business 
conditions” points up recent industrial re 
ports of easing of the steel shortage 

Surpluses in flat rolled steel and wire 
products are reported by a number of 
smaller mills, while many of the larger steel 
mills are able to fill orders for cold rolled 
sheets, hot and cold rolled strip, terne plate, 
and electrical sheets without more than a 
normal active market wait. In addition, 
many plants are reported to be working on 
backlogs because the volume of fresh busi 
ness has not been equal to the present op 
erating rate. The disappearance of the 
black and gray markets and recent action 
of the NPA in making more liberal second 
quarter allotments of steel are also regarded 
as highly significant. Despite the fact that 
the NPA is liberalizing some of its rules and 
regulations, industry does not expect any 
large-scale decontrol 

The changing steel picture is attributed 
primarily to continual operation of the 
steel-producing facilities of the country at 
an all-time high of 100 percent of capacity or 
more; to reductions in civilian demands 
resulting from NPA regulations; and to the 
fact that military demands have been less 
than anticipated According to other 
sources, ‘‘industry has out-guessed itself by 
making enough to take care of both defense 
and civilian needs.” 


Contract Awarded for 
Building Cheatham Dam 


Construction of Cheatham Dam on the 
Cumberland River in Tennessee will be 
started this spring, following award of a 
$3,086,414 contract by the Army Corps of 
Engineers to the Contracting Division of the 
Dravo Corporation, Pittsburgh, Pa. A 
navigation project, the dam will be located 
at Mile 148.6 on the Cumberland River, 
near Ashland City, Tenn., and existing Lock 
A. A navigation lock is now being built on 
one shore. Plans are under consideration 
for the construction of a power station there 
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Elizabeth River Tunnel 
is “Holed Through” 


Work on the two-lane tunnel being built 
under the South Branch of the Elizabeth 
River between Portsmouth Norfolk, 
Va., has progressed to the “‘holing through”’ 
stage. The first direct link between the two 
cities, the tunnel will tie in with a bridge 
now under construction the East 
Branch of the Elizabeth between Berkley (a 
suburb of Norfolk) and downtown Norfolk 
The total cost of the combined under and 
over-water expressway, a of the 
Elizabeth River Tunnel Commission is esti 
mated at about $23,000,000 

Engineers on the tunnel project are 
Parsons, Brinckerhoff, Hall and Macdonald, 
of New York, and the builders are Merritt 
Chapman & Scott, of New York The 
Portsmouth cut-and-cover section of the 
tunnel was built by the Sterling Foundation 
Co., under contract to Merritt-Chapman & 
Scott. The J. E. Greiner Co., of Baltimore, 
is the consulting firm on the bridge phases 
of the project, which is being built by the 
Tidewater Construction Corp 


and 


over 


project 


Materials Allotted for 
Commercial Construction 


Approval has been given for construc 
tion of 645 religious, municipal, and com 
munity building projects all over the coun 
try, with an estimated total cost of more 
than $200,000,000, according to an an 
nouncement from Henry H. Fowler, Ad 
ministrator of the National Production 
Authority. ‘Materials will be allotted for 
these projects effective in the third quarter 
of 1952 and in subsequent quarters where 
needed to carry each project to completion,”’ 
hesaid. ‘‘However, the authorizations now 
being issued will permit the immediate start 
of preliminary construction such as excava 
tions and footings wherever possible.” 

Mr. Fowler explained that the Defense 
Production Administration has made avail 
able to the NPA sufficient steel and copper 
for these projects, which include churches, 
firehouses, jails, police stations, orphan 
ages and homes for the aged, YMCA'’s and 
boys’ clubs, community buildings and civic 
centers 


Cooperation Between Defense 
and Construction Industry Urged 


More effective liaison between the defense 
mobilization establishment and the con- 
struction industry is urged in a series of ad- 
visory recommendations adopted at a re- 
cent meeting of the Construction Industry 
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Advisory Council of the Chamber of Com- 
merce of the United States in Washington, 
D.C 

The recommendations, which have been 
endorsed by the Construction and Civic 
Development Department Committee, sug- 
gest that the ‘“‘Defense Production Ad- 
ministrator take the further steps, which it 
is understood he has under consideration, 
to establish clearly defined responsibility 
for the handling of construction problems in 
the Defense Production Administration.” 
As a means to that end, the Council sug 
gests that the DPA examine existing dis 
crepancies between goverment and industry 





reports on the availability of critical materi- 
als, that it promote better screening of 
quarterly requirements for critical materials 
for both civilian and military construction, 
and that it advise on the solution of emer 

gency “including unemploy 

ment problems, which are already evident in 


problems, 


certain areas.” 

Ralph Walker has been elected chairman 
of the Construction Industry Advisory 
Council for the coming year by the Con 
struction and Civic Development Depart 
ment Committee. ASCE President Carl 
ton S. Proctor is vice-president of the Coun 
cil 


Puerto Rico Expands Its Airport Facilities 


Construction of Puerto 
Rico’s new $12,- 
000,000 International 
Airport is being 
pushed for comple- 
tion in 1953. Run- 
way is 1'/, miles long 
and 200 ft wide. This 
and other engineer- 
ing projects are 
scheduled for discus- 
sion at Inter-Ameri- 
can Convention, to be 
held in San Juan, 
November 13-15, 
under sponsorship of 
Puerto Rico Section. 











Arc Welding Expedites Steel-Dome Construction 
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Arc welding solves many complicated problems encountered in building world’s iargest 
all-steel, shallow-type dome for newly completed Jordan Marsh store near Boston, permitting 


erection of steel structure in only twelve weeks. 


Huge dome, 225 ft in dia, is formed by 36 


welded steel ribs, 110 ft long, supported by ring girders, 36 in. deep and weighing 300 psf. 
Girders for ribs were cut into five sections, beveled at ends, and then welded together with 


200-amp welders. 


tower was erected. Plywood floor piece was fitted between rings to support welders. 
than four tons of electrodes were required in construction of dome. 
steel design were New York firm of Severud, Elstad & Kruger. 


To facilitate raising ribs and welding them to 14-ft hub in center, 60-ft 


More 
Engineers on structural 
Fabrication and erection 


of steel structure was handled by A.O. Wilson Structural Co., of Cambridge, Mass., and weld- 
ing was done with General Electric equipment. 
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A seasonal drop of 7 percent in construc 
tion expenditures in February to $2 billion 
is announced in a joint report of the Building 
Materials Division of the U.S. Department 


NEW CONSTRUCTION ACTIVITY 
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All major types of construction except pri- 
vate industrial building share in February 
decline of 7 percent over January, as shown 
in Department of Commerce curves. 


New York Building Firm 
Receives Turkish Contract 


An $11,000,000 contract has been awarded 
by the Turkish government to Thompson 
Starrett Company, Inc., New York build 
ing firm, to head a group of Turkish-Ger 
man associates on construction of a large 
dam on the Sakarya River. The dam will 
be the first major unit in the government's 
projected $35,000,000 Sariyar Hydroelectric 
Project designed to expedite the indus 
trialization of northwestern Turkey It 
will be financed by the government's Eti 


Bank, which is utilizing ECA funds for 
the purpose. About $10,000,000 in steel 
and other essential materials will be sup 


plied by Turkey 

The straight, gravity-scction dam, which 
will be approximately 350 ft high and 1,000 
ft long at the crest, will be the largest in 
Turkey. About 700,000 cu yd of concrete 
will be required for its construction, and it 
will impound a 7,000,000-acre ft reservoir 
The Thompson-Starrett Company is ship 
ping specialized American equipment needed 
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Construction Activity in February Shows Decline 


of Commerce and the Bureau of Labcr 
Statistics of the Department of Labor. All 
major types of construction shared in the 
decline except private industrial building, 
which is heavily influenced by the basic 
steel and aluminum and aircraft plant pro 
grams 

The drop in public construction activity 
was proportionately greater than the drop 
in private construction activity, as high- 
way work declined seasonally and public 
industrial and military facility programs 
failed to expand. Outlays for public con 
struction amounted to $594 million, a de 
cline of 9 percent. On the other hand, pri- 
vate construction expenditures, with a 6 
percent drop from $1.5 billion to $1.4 bil 
lion, represent a less than seasonal decline, 
reflecting primarily strength in residential 
building and the rise in industrial work. A 
10 percent in housing starts in 
January buoyed residential building in 
February, when work went forward 
many of the units started earlier 

New construction activities for the first 
two months of the year were about the same 
as those for the same period of 1951, with 
marked changes in the composition of the 
program, the joint note The 
major downswings of 20 percent on private 
residential work and of 33'/; percent on 
commercial work were offset by the huge 
industrial expansion of 70 from 
relatively high postwar levels and increases 
in expenditures for military and naval con 
struction. The dollar volume of public 
housing more than doubled during the year, 
reflecting activity begun by the spring of 
1951 on projects for which planning was 
started shortly after of the Hous 
ing Act of 1949 


increase 


on 


agencies 


percent 


passage 


to expedite the project, which is in a rugged 
undeveloped area 175 miles east of Istanbul 
Construction started in March and is sched 
uled for completion in 1954 

Design of the project was handled by the 
Boston engineering firm of Charles T. Main 
Thompson-Starrett has up a foreign 
department for the work, under L. P. O’Con 
nor, executive vice-president, and J. G 
Tripp, M. ASCE, administrative engineer 


set 


New Aluminum Smelting 
Line Begins Operation 


The first of two new smelting lines being 
built by the Aluminum Company of America 
at its Point Comfort (Tex.) Works to meet 
growing defense needs went into operation 
February 28. The new line increases 
the annual capacity of the plant to about 
135,000,000 Ib, and constitutes a major step 
toward alleviating the national aluminum 
By the terms of a contract signed 


on 


shortage 





last fall by Alcoa and the General Services 
Administration, the government will haye 
first call for five years on the output of the 
two new units. The second line is sched. 
uled for completion within three montks 
Two new aluminum smelting plants are 
also under construction by Alcoa. One of 
these, using hydroelectric power, is being 
built at Wenatchee, Wash. The other, 
which employs a lignite-burning steam 
power plant, is now under construction at 
Rockdale, Tex. The Point Comfort Works 
was the first to adopt the radial gas engine 
for generating power in making aluminum 


“Flying Typewriter” Aids 
Computation of Data 


As a long-needed aid in the fields of com- 
puting, data handling, and communications, 
the Potter Instrument Company, Inc., of 
Great Neck, N.Y., has developed a “Flying 
Typewriter” that can reproduce 24,000 char- 
acters a minute,a line at a time. A total of 47 
characterscomprising the alphabet, numerals, 
and other symbols is employed 
Ihe device employs ordinary paper, stand- 
ard typewriter ribbon, and hard-face type 

The equipment consists essentially of an 


special 


electronic serial-parallel storage unit, which 
information in coded-pulse form 
from an external source such as a computer, 
magnetic tape, punched cards, and commu- 
Eighty 
sponding to the characters per line may be 
serial or parallel fed according to input re- 
quirements Information is alternately 
stored and extracted in these cycles, com- 
pleting the cycle once for each line printed 
Wide application is suggested where mass 
filing of information on business machine 
cards and magnetic or punched tape calls 
for convenient and extremely rapid access 
and translation include printing 
magazine address strips, invoices, statisti 
cal reports, and notices. The engineering 
was performed by P. C. Michel, director of 
research for the Potter Instrument Co 
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Alphabet is indicated on typewheel of ‘“‘Fly- 
ing Typewriter.” 
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You're running a railroad through 
Eastern Oregon. Sand keeps drift- 
ing onto your tracks, shifting down 
embankments and cut sections. Fuel 
oil, tank cleaning residue, and other 
cheap residuums fail to hold the 
sand for long. Maintenance costs 
for sand control are prohibitive. 

How to solve it? 

Diluted BITUMULS® HRM does 
the job thoroughly, quickly and eas- 
ily. The material is routed direct to 
the job area in tank cars—piped toa 
connecting box car carrying a pump 
that feeds the Bitumuls direct to the 
spray equipment—a short spray-bar 
for shooting the close embankments 
and a long hose and slotted spray 
nozzle for areas out to 40 feet or 
more. The entire unit moves along 
the track as the job progresses. 

Rate of application varies from an 
economical .3 to .6 gallons per 
square yard of the 1:1 dilution. Pen- 
etration into the dry loose sand is 
from '% inch to *% inch. 
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One of a series proving that 
Bitumuls is Versatile 


—— 
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How Bitumuls Controls Sand-drift for Railroads 


Wheat grass is sown on some 
areas before the Bitumuls is applied. 
Grass shoots are held in place, giv- 
ing double protection to the rail- 
road right-of-way. 

Bitumuls, versatile enough to hold 
shifting sands or to bind pavements to 
withstand the pounding of heaviest 
highway carriers, is made in many 
grades. Mixing Grades of Bitumuls 
are ideal for treating virtually all 
available aggregates. Quick-Setting 
Grades of Bitumuls are favored the 





world over for armorcoat and maca- 
dam work. High Viscosity Bitumuls is 
standard for surface-treating. 

Nation-wide, there are Bitumuls 
Engineers working out of strategically 
located plants. These men are special- 
ists, qualified by training and varied 
experience to consult with you, to your 
advantage, about your paving needs, 
whether they involve a road, parking 
area or an airport. 

Bitumuls is ready for prompt deliv- 
ery to your job site. 


APAERICAN 
Bitwrmwils 2 Asphalt 
CcComMPAaAN Y 


200 BUSH ST. «+ SAN FRANCISCO 4, CALIFORNIA 


Providence 14, R. I. 
St. Lovis 17, Mo. 
Oakland I, Calif. 


Mobile, Ala. 
Portland 7, Ore. 


Perth Amboy, N. J. 
Baton Rouge 2, La. 
Seattle, Wash. Washington 6,D.C. San Juan 23, P. R. 


Columbus 15, Ohio 
Inglewood, Calif. 


Baltimore 3, Md. 
Tucson, Ariz. 


Manufacturers of Asphalt and Asphaltic Products 
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Chile Harnesses Water Power from Andes 





Water power from the Andes is being turned into electricity by Chilean government in huge 
industrialization program involving construction of six hydroelectric projects. Three plants 
already completed have capacity of 218,000 kw and three more, with total capacity of 


160,800 kw, are under construction. 


and 4.5 percent of country’s hydroelectric potential. 


These plants represent an investment of $75,000,000 


View shows installation of another 


turbine at 120,000-kw Abanico power station that will serve new industrial city of Concep- 


cion in southern part of state 


Wide World Photo. 








COLUMN 


R. Robinson Rowe, M. ASCE 


“TI remember,’’ mused the Professor, ‘‘the 
motto of the General Engineer Depot in 1918 
was the whimsical, ‘It can’t be done, but 
here it is,’ expressing the epitome of engi- 
neering service in a way that has led to 
many paraphrases, such as ‘Difficult tasks 
we do today, impossible things tomorrow.’ 
There's a good text for the dog-chase-heifer- 
around-the-barn problem, isn’t it Joe?”’ 

““Maybe,” conceded Joe Kerr. “If the 
heifer started at a velocity of A which dou- 
bled at every turn and ran alternately 100 or 
200 ft between turns, she would complete 
the eighth lap around the barn in the time 
800(1-4~-"*)/3h. In the same time the dog 
runs only 7.5 laps, starting on a 200-ft side 
ata velocity of d, aggregating 1,000(1-4~ ) 
3d. Equating: A = 0.8d(1-4~")/(1-4~-®) 
= 0.800 000 000 56d 

“You asked for the speed of the heifer, 
and there it is, relatively. No times being 
given, it is impossible to compute absolute 
velocity, so maybe I'll do that tomorrow.”’ 
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“It wasn’t me, but Guest Professor Will 
Metter, whoasked. Tell him, Will.” 

“It’s impossible, Noah, but if Cal Klater 
can't do it today, I will.” 

“I'll do it,”’ offered Cal, “because, para- 
doxically, the impossible problem is easier 
than the difficult one Joe tried. Joe over- 
looked the significance of the condition 
‘neither being able to catch the other,’ for 
with his assumption, the dog would run 
only 37 ft farther before the heifer caught 
him. If neither can catch the other, A = 
0.8d exactly, which means that they finished 
the eighth lap simultaneously. At this in- 
stant the heifer at the NW corner saw the 
dog at the NE corner because the dog had 
run 300 ft to the SW corner while light 
travelled 100 ft to the NE corner. The 
velocity of light being c, the dog ran 200 ft 
at 2.5¢ and the last 100 ft at 5c. Having 
doubled his speed 31 times, he started at 


= ¢/2* = 


5c/2"* and the heifer at 4c/2*' 
1.8322 fps.” 

“That's right,’’ applauded Professor Met- 
ter. ‘‘The race was off to a slow start, but 
toward the...” 

“Wait a minute!’ interrupted Ken 
Bridgewater. ‘“‘You're talking nonsense. 
No velocity can exceed that of light!’’ 

“That's matter of viewpoint,”’ explained 
Professor Neare. ‘‘For a mass m travelling 
at a velocity v = kc, the rest mass is M = 
mv/1 — k?. Here we have for the dog k = 5, 
so M = m+v/ —24, that is, the dog was imag- 


inary, like Harvey, until the seventh 
round. Thanks, Will, for mystifying Joe 
again. 


“Getting back to earth, Bill Doyle 
Rhodes, the highway engineer, has proved 
that, like gravity, traffic varies directly as 
the product of populations and inversely as 





the square of the intervening distance up to 
40 miles. As proof, he cites Hitherville 
Centerville and Yonderville, situated m 
section corners on a north-south highway 
and having populations of 1,100, 1,386 and 
1,400 respectively, for which he counted 
2,191 vehicles leaving Hitherville while 3,09) 
were leaving Yonderville. How far apart 
were the towns?”’ 

[Cal Klater was Sauer Doe ( Marvin) Lar 
son and Guest Professor Will Metter wa 
Frank A. Randall, Jr. Also acknowledged ; 
a solution long enroute of the November prob 
lem from V. D. Phadke of Bombay. | 


Housing Starts Rise 
13 Percent in February 


Homebuilders started 77,000 new perma- | 


nent non-farm dwelling units in February 
an increase of 13 percent (9,000 units) from 
January, according to preliminary estimates 
of the U.S. Labor Department’s Bureau of 
Labor Statistics. The rise, which was en- 
tirely in private homebuilding, occurred in 
virtually all sections of the country, ‘‘as it 
became apparent to builders that the materi- 
als supply situation was easing.”” Housing 
starts made by private builders totaled 
74,500 in February, a gain of 15 percent 
from January and only 3 percent under the 
February 1951 volume. 

A summary of preliminary reports from 
both urban and rural building-permit of- 
ficials shows a January-February rise of 25 
percent in the number of new units for which 
building. permits were issued, indicating a 
further strong uptrend of housing starts in 
March. Especially significant increases in 
residential permits issued occurred in the 
Middle Atlantic and North Central States 
and the Far West. Three-quarters of the 
reporting cities showed gains, with marked 
increase in dwelling-unit authorizations in 
Long Beach, New York, Philadelphia, San 
Diego, and Washington, D.C. 


Borax as Corrosion Inhibitor 


Successful use of borax as a corrosion inhi 
bitor in the hydraulics laboratory at Rose 
Polytechnic Institute is reported by John 
Newlin, J.M.ASCE, assistant professor of 
civil engineering. Hydraulics laboratories 
using a recirculating water system are sub- 
ject to corrosive action that damages pipes 
and fittings and causes discoloration of the 
water, making it difficult to observe flow 

At the suggestion of research engineers of 
the Commercial Solvents Corp., Terre 
Haute, Ind., 200 lb of borax were added to 
the 5,000-gal tank at Rose in 1948. Since 
then the water has remained clear without 
further treatment, although addition of some 
fresh water has been required to replace 
evaporation losses. Before use of the borax, 
Mr. Newlin notes, the water would become 
badly discolored in two or three months 
after the pipes and tank had been flushed 
out and the tank refilled. 
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aL Phe th 
=e Z a wae on Unusual Surveying Problems and Their Edad LL 
woof  SERE Notekeeper: WE LE.Gurley, Americas Oldest Engineering Instrument Maker | 
: ee eee ee Se ee oe 
Lar si L | 
di CO) A Report to Surveyors 
| It has been more than a year since the first in These stories—and letters commenting on 
t this series of “unusual surveying problems them—have come from all over the nation. 
: and their solutions” appeared in your engi- Niagara Falls’ Corps of Engineers related 
: | neering journals. how it made the first accurate survey of the 
Bam =" The initial page in Niagara River bed with the aid of unusual 
ag | Hel “The Surveyor’s Note- transit practices. The Chief Locating Engineer 
rma- book” showed how a_ of North Carolina has created a great deal of 
ao vas TI CommonwealthofMas- discussion with his plan for improving land 
ates ag LL sachusetts survey party survey records. 
u of | used captive pilot bal- Through “The Sur- 
th loons to get initial lines veyor’s Notebook”’, 
oh between stakes sepa- Gordon Ainsworth told 
teri- rated by heavy timber. how to get an oil pipe- 
il ‘ Since then, “The Sur- line laid in record time 
aad Massachusetts survey veyor’s Notebook” has _ by using a few tricks of 
the developed into a forum through which veteran _ the trade. 
‘ +, r field men voice their experiences in solving Dick Merritt de- = 
a tough problems and eliminating common sur- scribed the unusual Gordon Ainsworth 
f 25 veying hazards—for the benefit of other sur- problems of surveying in the Arctic, while Jim 
mg veyors and engineers. Caputo showed how aircraft plants use tran- 
ie A Nebraska deputy county surveyor, for sits. (His story led to the development of a 
in example, has relieved many a headache by new Gurley instrument for the industry.) 
re explaining how he quickly determined a A great many surveyors have written to us 
the quarter-section line which was completely saying that the experiences they read about in 
ced blocked by railroad cars. So did Stan Shartle of “The Surveyor’s Notebook” have helped them 
he Danville, Indiana, with solve their own field problems. And a number 
his account of leveling of the engineering colleges have requested 
_over 10 feet of corn. copies regularly as classroom aids. 
One month, Joe Gurley will continue to be notekeeper for 
Thoma, the prominent the series; welcomes your comments and sug- 
cadastral engineer, gestions—and, of course, your own experiences. 
gave his remedy for The first year’s sto- 
hi easheoed af “frozen” tripods; later ries and surveying tips 
e told of the advantages have been gathered to- 
of Joe Thoma of the solar transit. gether and reprinted in 
* -- - permanent form. Write 
. ; for your free copy of rl 
‘ iting for YOUr bound 0 et oo Me ened 
writin s, aS OOK collection, 
Cn i Sureyer' Neebonk a etal on Gurley 
o | instruments. ©1952 W.aL E. GuRLEY 
. 
te ——" it | 
e | W. & L. E. GURLEY, 518 FULTON STREET, TROY, N. Y. . pa 
: ; Surveying and Engineering Instruments, Hydraulic Engineering Instruments, Standard ; 
e ; Precision Weights and Measures, Paper and Textile Testing Instruments, Reticle . uf 
" Making Facilities, Aeronautical Navigating Instruments, Meteorological Instruments. 
Til PrP PTTL Lit 
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DECEASED 





William Everett Carigan (A.M. '41) died 
on January 19, at his home in Liberty, Ky., 
at the age of 74. After working on the 
location and construction of railway bridges 
from 1906 to 1908, he became foreman for 
the Department of Engineering and Con 
struction, Isthmian Canal Commission for 
six years. He served at 
project officer of Casey County, Ky., senior 
foreman of construction, U.S. Forest 
Service, at Morehead, Ky., and supervisor 
of maintenance, Division 6 of the Kentucky 
State Highway Department. He attended 
the Agricultural & Mechanical College of 
Kentucky and Army Service Schools 


various times as 


John Carson (M. '16) died on February 8 
at the age of 89. Beginning in 1891, Mr 
Carson was associated for many years with 
the Duluth Street Railway Co. At various 
times he was chief engineer in charge of 
power stations at Duluth and Superior, and 
supervised roadway engineering, design, 
and construction of roadway and distribu 


tion systems. At his retirement he was 
chief engineer of the company 
Forrest Ivan Cronkhite (A.M. '43) died 


at his home in Halethorpe, Md., on Febru 
ary 4 He began his career 
in 1912 as an inspector of municipal works 
for Chainman, Blake and Woodhull, New 
burgh, N.Y., and then worked as a drafts 
man for Terry & Trench, Inc., and Westing 
house, Church, Kerr and Co. Mr. Cronk 
hite was a structural designer for DuPont 
Engineering Co., before he joined the Balti 
more & Ohio Railroad Co., where he re 
mained for 20 years. He also served in the 
Corps of Engineers, and issociated 
with Willar and Robertson, and Charles R 
Scrivener Co., Inc., both of Baltimore 


He was 58 


was 


Harry Gilbert Darwin (F. 87) the last 
member of the Society to hold the rank of 


Fellow, died in San Francisco on January 
26, at the age of 88. Mr. Darwin was con 
nected with the Safety Car Heating and 


Lighting Co., New York, N.Y., from 1889 
to 1S80Y, as assistant and principal engineer 


At various periods later he was associated 


with the Tenement House Department of 
the City of New York; the Hackensack 
Water Co., New Milford, N J ; the Lewis 
ton Land and Water Co., Lewiston, Idaho: 
the U.S. Engineer Corp at Berkeley; and 
the Southern Pacific Railway. For 23 
years Mr. Darwin was manager and then 


administrator of the Indian Cache Ranch, 
Lewiston, Idaho. He was a graduate of the 


Columbia University School of Mines 


Charles Francis Dingman (M. ‘20)) died 
at his home in Palmer, Mass., on March 5, 
He was 66. Engineer, 
Ding 


after a brief illness 
architect, author and inventor, Mr 
man began his career as secretary and engi 
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neer for the Merrick Fireproofing Co., of 
New York, N.Y. Before entering private 
practice in 1921, he was associated with the 
Flynt Building and Construction Co., of 
Palmer, Mass., for seven years. Mr. Ding- 
man was known for his works on architec- 
tural subjects, and as the inventor of such 
devices as the non-reflecting show window 
and railway signal service aids 


"41) died at 
December 


William Clyde Eddy (A.M 
his home in Lincoln, Nebr., on 
30, 1951. For 20 years beginning in 1925, 
Mr. Eddy served the NebrasRa State High- 
way Department in several capacities in- 
cluding rodman, engineer-in-charge of sur- 
veys and construction projects, designer, 
and assistant engineer of maps and plans 
His most recent connection was with the 
firm of Kirkham-Michael, Associates, 
Omaha, Nebr 


Morris Cable Emanuel {M. °32) retired 
engineer, died on January 4 at the age of 71. 
A graduate of Washington University, St 
Louis, Mo., Mr. Emanuel was in govern- 
ment service for 22 years. He had been 
resident engineer, inspector, engineer ex 
aminer, and assistant chief of squad for the 
Public Works Administration, and in- 
dustrial appraiser for the Missouri branch 
of the Reconstruction Finance Corporation 
During the last war he head of the 
Defense Plant Corporation. Earlier in 
his career he designed a warehouse for the 
International Shoe Co., while affiliated with 
the James Black Masonry and Contracting 
Co., of St. Louis, Mo. He had also been 
connected with the firms of C. E. Hillyer, 
Jacksonville, Fla., and William Ittmer, St. 
Louis, Mo 


was 


Edward Theodore Grandlienard (M. '22) 
former acting dean of the Towne Scientific 
School at the University of Pennsylvania, 
and a member of the faculty for 40 years, 
died at his home in Drexel Hill, Pa., on 
November 27, 1951 He 2. Pro 
fessor of civil engineering from 1924 to 
1944, he first became with the 
school in 1906 when he joined the staff as an 
that, Mr. Grand 
assistant super 


was 7 
associated 


Prior to 
positions as 


instructor 

lienard held 
visor of building and bridges for the New 
York Central Railroad, and engineer for 
the New York City Board of Water Supply 
He was an alumnus of New York Uni 


versity 


John Owen Miller (M. '26) supervising 
engineer in charge of the Sacramento Rive 
Flood Control project for the California 
Division of Water Resources, died on March 
7. His age was 65. Mr. Miller's engage 
ments included positions as sanitary engi 
neer for the City of Richmond, Calif., 
engineer in charge of sewer construction at 
Woodland, Calif., and director of Civil 
Works Administration, Yolo County, Calif 
In 1941 he entered the California Division 
of Water an associate hy 
draulic engineer and advanced to the posi- 
tion he last held. Mr. Miller received his 
degree in civil engineering from Stanford 
University 


Resources as 





Charles Augustin Woodley Musso 
(M. '15) retired engineer of Seattle, Wash 
died there on July 19, 1951, at the age of 
77, according to information recently re 
ceived at Society headquarters. Mr. Mys 
son was connected with several railways in 
cluding the Duluth South Shore and At 
lantic Railway; the Chicago, Milwaukee & 
St. Paul Railway; the Western Pacific Rail 
way; and the Southern Pacific Railroad 
He was a veteran of the Spanish-American 
War 


William Murray Pullar (A.M. ‘09) of 
Victoria, Australia, died on December 18, 
1951, at the age of 81. Early in his career, 
he served as assistant surveyor of the City 
of Footscray. Following that he workej 
for H. McKenzie & Sons, Contractors, for 
six years, and later held the position of 
town surveyor of Essendon. Mr. Pullar 
also engaged in private practice, remain 
ing active in his profession until two weeks 
before his death. He was an alumnus of the 
University of Melbourne 


Robert Colfax Smith (M. '06) of Weslaco 
Tex., died on December 11, 1951, at the 
age of 79. After graduating from Purdue 
University in 1897, Mr. Smith was con 
nected with early foundation studies of the 
Panama Canal. Upon his return to the 
United States he worked for the firm of E 
C.& R.M.Shankland. He entered private 
practice in 1921, and joined with Raymond 
Knapp in 1925 to form a_ partnership, 
Smith & Knapp. This was succeeded by 
the firm, R. C. Smith, with offices at Chicago, 
Ill. Mr. Smith was a specialist in soil in 
vestigations 


Edwin James Snow (A.M. '40)) associat: 
engineer with the U.S. Engineer Office, at 
Rock Island, Ill., died on February 16 
Mr. Snow was 45. Before entering the 
Corps of Engineers, he was connected with 
the Caterpillar Tractor Co., Peoria, Il 
He graduated from the University of Illinois 


Soren Anton Thorensen (M. '26) retire 
New York engineer, died at his home there 
on January 25, at the age 74. An authority 
on the design and construction of vehicular 
tunnels, Mr. Thorensen received a degree in 
electrical engineering from Mittweida Col 
lege, Saxony, Germany. Arriving in this 
country in 1903, he was employed briefly 
by the Minneapolis Steel and Machinery 
Co., and the Westinghouse Electric and 
Manufacturing Co. In 1903 he became a 
draftsman in the office of William Barclay 
Parsons, New York consultant, advancing 
to the position of engineer of design by 
1920. At the time of his retirement he was 
a partner in the consulting firm of Parsons, 


Brinckerhoff, Hall and Macdonald. Mr 
Thorensen participated in the design and 
construction of the Detroit-Windsor Tun 


nel, Detroit; the Maas River tunnel, 
Rotterdam; the Antwerp Tunnel, Antwerp 
and the Houston Ship Canal 
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IN BUILDING SEWERS FOR THE YEAR 2000 


TAMPA, FLORIDA CHOOSES CONCRETE PIPE 


To eliminate dangerous and obnoxious pollution in 
the Hillsborough River and adjacent bay waters, 
Tampa, Fla. built an extensive new sewage system. 
Planned for the future, the system is designed to 
serve an expanding metropolitan area population 
that is expected to reach 335,000 by the year 2000, 
nearly triple Tampa’s present population. 

The new facilities include intercepting sewers, 
pumping stations, force mains, lateral sewer exten- 
sions, six crossings beneath river and harbor chan- 
nels, a sewage treatment plant with a 36 mgd pri- 
mary treatment capacity and a subaqueous outfall. 

This huge system was built by several contrac- 
tors. Greeley and Hansen of Chicago were the engi- 
neers for the entire project. Sizes and quantities of 
concrete pipe used are listed below. 

Like Tampa, hundreds of other American cities 
have selected concrete pipe for dependable, econom- 


ical sewer service. In many of these cities concrete 
pipe sewers have rendered low-annual-cost service 
for 70, 80, 100 years and more. 


Concrete pipe has solved numerous difficult sewer 
problems because it has (1) the strength to with- 
stand severe impact and to sustain heavy overbur- 
dens, (2) the smooth interior surface to resist abra- 
sion and provide maximum hydraulic capacity and 
(3) the uniformly dense structure and tight joints 
to insure minimum infiltration and leakage. 


Because concrete pipe is moderate in first cost, 
requires little or no maintenance and lasts so long, 
it delivers low-annual-cost sewer service. That is 
appreciated by civic officials and taxpayers alike. 


PORTLAND CEMENT ASSOCIATION 
33 WEST GRAND AVENUE, CHICAGO 10, ILLINOIS 


A national organization to improve and extend the uses of portland 
cement and concrete through scientific research and engineering field work 





13,500 ft. 60 in. 
16,300 ft. 54 in. 
21,000 ft. 48 in 


48 in. concrete pipe being 
lowered for channel crossing 





CONCRETE PIPE USED IN TAMPA SEWERS 


2,900 ft. 27 in. 
CONCRETE PIPE IN SUBAQUEOUS OUTFALL 


2,400 ft. 42 in. 
2,800 ft. 36 in. 
13,400 ft. 30 in. 


3,750 ft. 78 in. 
CONCRETE PIPE IN RIVER AND CHANNEL CROSSINGS 
1,475 ft. 48 in. 320 ft. 36 in. 
CONCRETE PIPE IN FORCE MAINS 

9,100 ft. 54 in. 250 ft. 48 in. 

3,900 ft. 30 in. 
CONCRETE PIPE IN TREATMENT PLANT 
1,650 ft. 84 in. 200 ft. 72 in. 
215 ft. 54 in. 54 in. concrete pipe being 





placed under railroad switch tracks 
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NEWS OF 
ENGINEERS 





Benjamin C. Allin, head of Allin Associ 
ites, Inc., consulting engineers and technical 
San Franctsco, ts 


Building Industry Con 


ippraisers, ol representa 
ASCE 


Board of San Francisco, and a mem 


tive of on the 
ference 
ber of the Special Projects Committee of the 
Chamber of Commerce 


itself in engineering phase 


San Francisco 


which interests 


of problems facing the community 


been elected manager 


Steel 


John C. Arntzen has 
of the Mississippi Valley 
Lo plant at Melrose Park, Ill 
with the company b gan in 
1947 he has 
chief engineer of the 


Structural 
His 
1925, and 
served in the capacity of 
Melrose Park plant 


issociiu 
tion 


since 


James E. Clyde has joined the firm of 
O'Brien & Gere, consulting engineers, 


Syracuse, N.Y., as an 
member 


war Mr 
project 


issociatt 

During the 
Clyde 
engineer in charge of 
construction of Army 
ind Navy 


was 


bases in 


Brazil; executive of 
ficer, Army Engineer 
Corps, connected 


with the 

of Manila 
ind area engineer at 
Yokohama during 
the occupation of 
After his discharge in 1946, Mr 
contracting 


rebuilding 
harbor 





James E. Clyde 


Japan 
Clyde 
business in Miami, Fla 


conducted a_ general 


Robert L. Lowry, consulting hydraulic 
ind civil engineer, specializing in hydrologic 


ha opened iy 


hydraulic 
in Austin 


und 
othe 


engineering, 
Tex 


Byron A. Bledsoe, 
Highway Research Board, in 
D.C., as engineer of traffi« 
will become an engineering representative in 
the Atlanta office of the Universal Concret¢ 
Pipe Co. A veteran of World War II, Mr 
Bledsoe S. Army 


Corps of Engineers 


formerly with the 
Washington, 
and operations 


i major in the I 


served as 


H. E 
of Houston, 


, Consulting Engineers, 
formerly an individual 


Bovay, Ir 
Tex, 
professiona practice, has be 
partnership consisting of H. E. 
Bovay, Jr.; Bennett W. Burns, formerly 
issistant chief designer, Humble Oil and 
Refining Co., Baytown, Tex Charles A. 
Lawler, J. Wayne Holland and Richard B. 
Robertson, previously chief 
senior with H. E 
location of 


engineering 
come a 


engineer and 


engineers Bovay, Jr 


The firm name and offices will 


remain unchanged 
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Gilbert H. Dunstan is now professor of 
sanitary engineering in charge of sanitary 
engineering work at the State College of 
Washington, Pullman, Wash. He has 
taught at the University of Michigan, 
lrulane University, the University of South 
California the University of Ala 


bama 


ern and 


Anthony E. Steere is retiring after 52 
last ten 
years of which were spent with the Wash 
ington District, Corps of Engineers, U.S 
Army. Mr. Steere’s long experience in 
cludes work as rodman and inspector for the 
Metropolitan Water and Sewerage Board, 
Boston, Mass., engineer and surveyor with 
the State of New York, design engineer for 
the New York City Board of Water Supply, 


years of engineering service, the 


ind service for the New York and New 
Jersey Tunnel Administration and the 
Public Works Administration 


L. Murray Grant has been appointed a 
member of the Seattle Transit Commission 
Mr. Grant recently retired after 20 years as 
engineer for the West Coast Wood 
Preserving Co., of Seattle, Wash Previ 
ously he had been superintendent of the 
Seattle Water Department and chairman of 
the Seattle Board of Public Works. He isa 
past-president of the Seattle Section 


sales 


Hazelet & Erdal, consulting 
innounce that F. Spencer Weber is now an 
issociate attached to their Chicago office 
Robert Kennedy, principal engineer in the 
Chicago office, has also been advanced to 


engineers, 


the status of associate 


Henry W. Hemple, captain, U.S. Coast 
and Geodetic Survey, recently received the 
Exceptional Service Gold Medal of the 
Department of Commerce for leadership in 
geodetic engineering. Another member of 
the Survey, Comdr. Carl Ingman Aslakson, 
has been awarded the Exceptional Service 
Gold Medal for contributing to science and 
technology in measuring distances by clec 
tronic methods 


Leslie G. Holleran, who recently retired 
fram the partnership of Clarke, Rapuano 
ind Holleran, will act as consulting engineer 
to the partnership of Gilmore D. Clarke and 
Michael Rapuano, consulting engineers and 
landscape architects, of New York City 


Leslie J. Hooper, professor of hydraulic 
engineering at Worcester Polytechnic Insti 
tute, Worcester, Mass., has 
director of its Alden hydraulic laboratory at 
Chaffins. A member of the faculty of the 
Institute since 1938, Professor Hooper was 


been named 


engaged during the war in secret research for 
the Navy on the behavior of underwater 


projectiles 


Raphael G. Kazmann and Thomas J. 
Fricke announce the formation of a partner 
ship under the name, Fricke and Kazmann, 
Consulting Engineers, in Stuttgart, Ark 
hey will specialize in the integrated de 
and ground water 


velopment of surface 


supplies 





= Mrving 















Walter E. Irving (left) founder of the steel 
grating industry, and president of the Irving 
Subway Grating Co., Long Island City, 
N.Y., and Oakland, Calif., receives framed 
scroll from Stuart J. Swensson, executive 
secretary of the Open Steel Flooring Insti- 
tute. Award was made at testimonial lunch. 
eon at the Hotel Roosevelt, New York, in 
recognition of 50th anniversary of Mr. Irv. 
ing’s company, and honoring him for his 
pioneering and leadership, and for his devo- 
tion during past half century to the industry. 





Carl W. Fenske resigned as assistant pro- 
fessor of civil engineering at the University 
of Texas to accept a position with Greer and 
McClelland, soils engineers of Houston, wh« 
are opening a branch office in New Jersey. 


James H. Foster, hydrologist for the U.S 
Forest Service at New Orleans, La., is 
leaving for Europe to accept a 
engineer for the U.S. Air Force 


Ww 
, 


position as 


Frat 


Mark G. Garver has assumed new duties 


as traflic engineer and executive secretary t free, saf 
the mayor at Little Rock, Ark Previously | 
. . — . or resur 
he was resident manager of the J. E. Greiner 
Co., Houston, Tex., and was connected with and — 
traffic surveys for the Arkansas Highway cost. It i 
Commission at Pine Bluff and West Mem ice. Anc 
phis use of 
seconda 
Edward J. McGrew, Jr., after completing the sh 
an asmigument as assistant chief of staff of through 
the 301st Logistical Command, has resumed 7 
his duties as chairman of the New York facing. 
State Building Code Commission with head- | To m 
quarters in New York City. Called to| take ad’ 


active duty by the Army in September 1950, 
Colonel McGrew directed logistical support 
for Exercise Southern Pine at _ Fort 
Bragg, N.C., last summer, and recently 
completed direction of planning logistical 
support for Exercise Long Horn to be held at 
Fort Hood, Tex., this spring 


STi 
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FE. a better road . . . a smooth, glare- 
free, safe road . . . asphalt construction 
or resurfacing offers real savings in time 
and money. It is quick-laying, low in 
cost. It is easy to maintain, long on serv- 
ice. And there’s a saving through the 
use of local aggregate. For highways. 
secondary roads, and municipal streets, 
the short cut to a better road is 
through asphalt construction or resur- 
facing. 

To make this short cut even shorter, 
take advantage of additional savings in 


STANDARD OIL 


Short cut...to better, lower-cost roads 


shipping time and freight costs by spec- 
ifying Standard Asphalt. With five as- 
phalt-producing refineries located 
throughout the Midwest, Standard 
makes the haui to your site a short one. 
A Standard Asphalt Representative 
can help you take advantage of this 
short haul... can help you select the 
type of asphalt construction best suited 
to your needs and local conditions. For 
his services, write: Standard Oil Com- 
pany (Indiana), 910 South Michi- 
gan Avenue, Chicago 80, Illinois. 


comPanNny | STANDARD 


















(Indiana) 











Expandable Buildings 
for Growing Industry 


Readily available in spans up to 250 
; feet or more, trusses and framing by Timber 





| | Structures, Inc., provide the practical answer to 
new industrial plant construction and to expan- 
sion of existing buildings. 

These structural units are genuinely econom- 
ical, both as to initial cost and lack of main- 








tenance. Flexible and adaptable, they are suit- 
able for any roof contour—flat, arched, saw- 
tooth, or monitor. Design may include local 


Wr V/V loadings such as hoists, monorail installations, 


heating and ventilating units. 








— 
L 





Details of span, dimensions, construction 
and common adaptations are contained in new 
booklet, ‘Industrial Buildings”. Your nearest 

| Timber Structures office has a copy for you; or 


fill in and mail the coupon. 


Timber Structures, Inc. 


P. O. Box 3782-Y, Portiand 8, Oregon 












Offices in New York; Chicago: Kansas City. M 
Dallas, Texas; Seattle and Spokane, Wast tor 
str our 
TIMBER STRUCTURES OF CALIFORNIA . Oakland, California cM 
TIMBER STRUCTURES OF CANADA, LTD. + Peterborough, Ontario | 


1! Representotives throughout the United Stotes and Canada 


o,->--7"" 


TIMBER STRUCTURES, INC. 


YP Ta 


| Addre 


ease sen 


Zone State 


| 
| 
| 
| 
| 
| 
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Carl P. Vetter, Bureau of Reclamation 
engineer and chief of the Region 3 Office of 
River Control, 


Boulder City, Nev., 


was elected chairman 
of the U.S. Commit- 
tee of the Interna- 
tional Commission on 
Large Dams at a re 
cent Washington 
meeting of the U.S 
Executive Commit 
tee. Mr. Vetter will 
take office upon the 
expiration of the term 
of Gail A. Hatha- 
Carl P. Vetter way, Past-President 





Fred J. Klaus has retired from city service 
after 22 years as Sacramento's city engineer 
His past experience includes railroad con 
struction work with the Southern Pacific 
Company, and Santa Fe Railroad, and irri 
gation work with the Honolulu Plantation 
Company, and 21 years as chief engineer for 
the East Bay Water Company, Oakland, 
Calif. Edwin A. Fairburn, assistant city 
engineer, replaces Mr. Klaus as city engi 
neer. He is a past-president of the Sacra 
mento Section. 


Oliver Linton King, township engineer of 
Abington, Pa., since 1930, is the recipient of 
the Meritorious Service Medal presented 
by the Metropolitan Philadelphia Chapter of 
the American Public Works Association at 
their annual dinner 


Alexander V. Kar- 
pov, consulting engi 
neer of New York 
City, has left for 
Karachi, Pakistan, 
on a United Nations 
mission. Hereturned 
from an engagement 
in India in 1951 





Alexander Karpov 


J. W. Arch Bollong, traflic engineer of the 
City of Seattle since 1919, was honored at a 
recent dinner given by the Seattle Safety 
Council upon his retirement from city 
service He will establish offices in Seattle, 
San Francisco and Los Angeles, as J. W 
Arch Bollong and Associates, specializing in 
traflic and transport consulting engineering, 
municipal engineering, street lighting, air 
port lighting and airport control 


Linton E. Grinter and Ervin G. Bailey 
have been ippointed members of the Con 
mittee on Equipment and Supplies of the 
Department of Defense Research and Dx 
velopment Dr. Grinter, research professor 
of civil engineering and mechanics at the 
Illinois Institute of Technology, Chicago, 
has served the committee since May 1949, 
as chairman of the Panel on Heavy Equi; 
ment and Engineering Construction 
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Glenn Murphy, professor of theoretical 
und plied mechanics, has been n umed to 
head the department of aeronautical engi 


neering at lowa State College, succeeding 
Carl N. Sanford. After graduating from 
the iiversity of Colorado in 1929 he was 
yn «omistructor mn civil engineering at the 


University of Colorado, and in 1932 joined 
the Iowa State College staf Author of 
numerous textbooks and a recipient of the 
George Westinghouse Award, he will remain 
is senior engineer at the Institute for 
Atomic Research 


Forrest Nagler, manager and chief engi 
neer of Allis-Chalmers atomic power section, 
is retiring after 33 years. Mr. Nagler en 
tered the firm in 1906, and rose to the posi 
tion of assistant manager by 1920. In 1929 
he resigned to join the engineering organiza 
tion of A. O. Smith, remaining there until 
1932 He became chief engineer of Cana 
dian Allis-Chalmers in 1933 and has been 
with the company since then in several 
capacities, including chief mechanical engi 
neer, Engineering Development Division, at 
Milwaukee 


Roy Edwin Ramseier, sanitary and hy 
draulic engineer, announces the removal of 
his office to new quarters at 310 Mercantile 
Building, 2082 Center Street, Berkeley 4, 
Calif 


Stewart E. Reimel, brigadier general, 
U.S. Army (retired ) has become an associat« 
of Ten Eyck-Wade-Butler Associates of 
Washington, D.C Previously he had been 
Secretary to the EJC Committee on Inter 
national Relations in New York City, and 
consultant on machine tools for the Defense 
Production Administration in Washington, 
D.C 


Calvin O. Schofield, formerly engineer-in 
charge for the Wichita-Valley Center Flood 
Control Project for the City of Wichita, 
Kans., is now associated with Gilboy, 
O'Malley and Stopper as planning engineer 


Lawrence V. Sheridan, planning con 
sultant, Indianapolis, Ind., announces the 
formation of a partnership with his son, 
Harry C. Sheridan II, under the firm name, 
Lawrence V. Sheridan & Son They will 
continue activities in all phases of city, 
county and regional planning, and airport 
zoning. Robert W. Sheridan, another son, 
will serve as Western representative at 
Salt Lake City, Utah 


Robert A. Skinner, of the Metropolitan 
Water District of Southern California, at 
Los Angeles, has been ippointed to the 
newly created position of assistant chief 
engineer Mr. Skinner joined the District 
in 1933 as an assistant engineer and ad 
vanced to assistant chief engineer His 
successor as oflice engineer is Harris V. 
Crawshaw, formerly senior engineer. 


Abraham Slavin, consulting engineer and 
architect of New York City, was recently 
uwarded the Cross of Lorraine in recognition 
of his scientific contributions to military 
engineering and construction. Dr. Slavin 
is an adjunct professor of civil engineering 
at the Polytechnic Institute of Brooklyn 
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INDUSTRIES and MUNICIPALITIES 


ALL OVER THE COUNTRY 
are using GOLDEN-ANDERSON 


[use INLVES 
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G-A ALTITUDE CONTROL VALVE G-A SWING CHECK VALVE 





G-A WATER PRESSURE 
REDUCING VALVE 


ror DEPENDABLE, LOW COST operation 


G-A SURGE RELIEF VALVE 





in their water systems 


These Golden-Anderson cushioned automatic valves are 
specifically designed for use in water works systems. 
Our experienced engineers will be glad to work with 
you on your pressure control problems. Write us today— 
no obligation. 


Technical bulletins available on request. 


IMMEDIATE SHIPMENT FROM 
STOCK ON MANY SIZES. 


pecially C. mpany 


2068 KEENAN BUILDING * PITTSBURGH 22, PA. 
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CABLE ADDRESS 





MCWILLIAMS DREDGING COMPANY 


FOUNDED 1896 
Dredging and General Contractors 


903 SO. JEFF. DAVIS PARKWAY 


PHONE AUDUBON 7723 


MCWILLDRDG 


P.O. BOX 584 
NEW ORLEANS 7, LA. 











COSTS 
RISING? 


Written by construction men, and containing 
sections on: Classification of Construction Cost 


Accounts; 


Distribution of Costs; Control of 


Costs; Financing the Construction, and Toxes. 
CONSTRUCTION COST CONTROL IS oa Practi- 


cal answer to your cost problem. 


Well illustrated and supported by charts and 
specimen accounting forms, this authoritative 


97-page, 


8% x 11, sturdily bound book 


covers the complete cycle of estimating, ac- 


counting, 


distributing ond analyzing of all 


operational and overhead costs. A practical 
ond easily applied system is fully outlined. 


American Society of Civil Engineers 
33 West 39th St., New York 18, N. Y. 


Please send copies of CONSTRUCTION COST 


CONTROL. 


Enclosed is check (or money order) in the amount of $ 


(I am (I am not) @ member of ASCE. 
Ps wnevescpesstencavcneeveauedseuesssunane 
Pn snhvasceedeedeenessededbeeesbaedineeneel 
Pa vc cicncccsdnccecnceesseseesesoacoossese 
ee eee ee ne ee DURS cccvce 
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Bis BIDDING 
_ GSAS _ THT? 


Ye) 
: PK tp 
+S = - 


. You need CONSTRUCTION COST CONTROL 


Included are sections on: PRELIMINARY ESTIMAT- 
ING, BUDGETING, CLASSIFICATION OF CON- 
STRUCTION COST ACCOUNTS, DISTRIBUTION 
OF ACCOUNTS, CONTROL OF COSTS, TIME 
AND MOTION STUDIES, FINANCING AND TAX 
PROBLEMS. 


Sent postpaid to ASCE Members—$4.00 

To non-members—$5.00 

To ASCE Student Chapters in quantities of 10 
or more—$3.00 each 

To colleges for textbook use in quantities of 10 
or more—$3.00 each 





Mario G. Salvadori, associate professor of 
civil engineering, Columbia University, has 
been invited by the Istituto di Calcolo, the 


Italian 
conduct 


Mathematical Laboratory of the 
National Research Council, to 
special research on stability of structures in 
Rome. The Italian Mathematical Labora 
tory was recently chosen by UNESCO as the 
seat for the International Mathematica] 
Laboratory. Professor Salvadori, who will 
be on leave until the fall, has been awarded a 
grant by the Column Research Council of 
the Engineering Foundation, a co-sponsor of 
his research. 


J. Ralph Shields, Sacramento city build- 
ing inspector, retired from city service after 
25 years. He was first employed as a struc- 
tural engineer during construction of a fil 
tration plant. In addition to his duties as 
building inspector, he has been in charge of 
all minor construction and maintenance 
work for the city and has also served inter- 
mittently as assistant city engineer. 


Fred Van Atta, assistant secretary of the 
American Concrete Institute since 1946, 
was named acting secretary-treasurer. He 
succeeds Harvey Whipple who becomes 
editorial consultant. Mr. Van Atta has 
been connected with the Michigan Engineer- 
ing Experiment Station, the U.S. Coast and 
Geodetic Survey, the Los Angeles District 
of the Corps of Engineers, the Office of Dis- 
trict Engineer at Charleston, S.C., and was 
responsible for the reconstruction of major 
bridges near Manila in the Philippines 


RECENT 
BOOKS 





Inspection and Gaging 


This comprehensive training manual and refer 
ence work by C. W. Kennedy discusses the place of 
inspection in industry, describes the types of auto- 
matic and manual gaging and measuring devices 
employed, shows the proper techniques of using 
inspection equipment, and outlines the specific 
duties of inspection personnel. The detailed de 
scriptions and instructions are illustrated by numer 
ous photographs and line sketches. (Industrial 
Press, New York, N.Y. 502 pp., $7.50.) 


Practical Photogrammetry 


The first part of this small volume deals with 
fundamental theories, equipment, and methods used 
in both terrestrial and aerial photographic survey 
ing. Part II is devoted to practical applications 
with suggestions as to the proper scales to use for 
different types of projects. An important aspect is 
the detailed descriptions for the use of a stereoscope 
and a stereocomparagraph. (The Macmillan Co 
60 Fifth Avenue, New York 11, N. Y. 229 pp 
$3.75.) 

(Continued on page 90) 
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PREPRINTS AVAILABLE 
NEW ORLEANS CONVENTION 
MARCH 1952 


Price—$0.25 each net prepaid 


Indicate 
quantity 
ber Title and Author Division required 








22 


23 





Please send 
as checked in above list at $0.25 each. 
money order) in the amount of $ 


City 


Highway Bridges on Deep Founda- 
tions 
Louis C. Duclos, 24 pages 
A Comprehensive Report on the 
Arkansas-Red-White Basius 
J. B. Lampert, 16 pages 
Highway Embankment on Yield- 
ing Subsoil 
H. L. Lehmann, 40 pages 
Welded Frame Multi-Story Build- 
ings 
oyd S. Myers, 16 pages 
Arkansas-White-Red Basins Inter- 
Agency Committee 
L. W. Prentiss, 16 pages 
Port of Lake Charles, La. 
Elmer E. Shutts, 24 pages 
Major Pipe Line Crossings of the 
Mississippi River 
P. Timothy, 16 pages 
Construction of the New Orleans 
Union Passenger Terminal 
C. S. Wallace, 12 pages 
Foundation Problems in the New 
Orleans Area 
Herman A. Huesmann, 16 


pases 
Wave-Wash Contre! on Mississippi 
River Levees 
Rudolf Hertzberg, 24 pages 
The Deep Water Entrance to Lake 
Maracaibo, Ven. 
E. F. Robinson, 36 pages 
Construction of Morganza Control 
Structure 
D. L. White, 24 pages 
The Passes of the Mississippi 
iver 
W. C. Cobb, 32 pages 
Property Surveys in the City of 
New Orleans 
F. C. Gandolfo, Jr., 8 pages 
Drainage in Louisiana Author- 
ized and Financed under State- 
Wide Law 
Byron P. Lyons, 8 pages 
Foundation Investigations for Off- 
shore Drilling Structures in the 
Gulf of Mexico 
Bramlette McClelland, 36 
pages 
Sanitary Engineering Activities in 
the Atomic Energy Commission 
J. A. Lieberman, 24 pages 
Louisiana's First-All- Welded Con- 
tinuous Overpass 
Walter E. Blessey, 40 pages 
Estimating Peak Rates of Run-off- 
Bridge and Culvert Design 
Carl F. Izzard, 16 pages 
Prototype Hydraulic Investigation 
Program—TVA (Tabulated) 
Rex A. Elder, 20 pages 
Tranquil Flow Through ‘Open 
Channel Constructions 
Carl E. Kindsvater and Rol- 
land W. Carter, 56 pages 
The Proposed Mississippi River 
Parkway 
J. Lester White, 12 pages 
Foundation and Settlement In- 
vestigation—-Sulphur Storage 
Vats 
J. Bres Eustis, and Irven E. 
Hanson, 20 pages 
Traffic Relief Through Modernized 
Management 
D. Grant Mickle, 16 pages 
Topographic Mapping in Louisiana 
erald FitzGerald, 12 pages 
Problems— Major Pipe Line 
Crossings, Mississippi River 
R. P. Gregory, 16 pages 
The Role of the Engineer in Traffic 
Planning for Metropolitan Areas 
Lioyd M. Braff, 12 pages 


Name 


Street 


Highway 
Waterways 

Soil Mechanics 
Structural 


Waterways 


Waterways 


Construction 


Construction 


Soil Mechanics 


Waterways 


Waterways 


Construction 


Waterways 


Surv. & Mapping 


Hydraulics 


Soil Mechanics 


Sanitary Eng. 


Structural 


Hydraulics 


Hydraulics 


Hydraulics 


City Planning 


Soil Mechanics 


Joint C.P. & ITE 
Surv. & Mapping 


Construction 


Joint C.P. & ITE 
TOTAL 


American Society of Civil Engineers 
33 West 39th Street, New York 18, N. Y. 


copies of New Orleans Convention Preprints 
Enclosed is check (or 


State 
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FOR CONCRETE RESTORATION 


“WESTERN” 


You're sure of fully responsible performance 
when you specify Western Waterproofing 
Company ... assured by trained specialists, 
sound engineering methods, specially pre- 
pared, proven materials, and more than 
35 years’ experience. 
Western Waterproofing Company services 
include: 
@ Weather and Water Damage Protection 
(above-ground and below-ground, interior or exterior) 
Concrete Restoration @ Building Restoration 
@ Building Cleaning 
NO MATERIALS FOR SALE — NATION-WIDE SERVICE 
For specific dato on your fields, write: 


Ree 3 feos ee in 


A Missouri Corporation Giving Nationwide Service 


(Vol. p. 309) 
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ENGINEERING SOCIETIES 


PERSONNEL SERVICE, INC. 


NEW YORK 
8 W. 40th ST. 


CHICAGO 
84 E. RANDOLPH ST. 


Men Available 


Civm Enoineer; J. M. ASCE; B.S.inC. E 
26; married; 2'/: years’ experience in highway 
and municipal field and office work Desires re 
sponsible position in office in eastern United 
States C.724 


ENGINEER A M. ASCE registered 
experience in office and field on state 
14 years on different types 
field engineer, specifica 


Civir 
12 years 
roads and bridges 
of buildings, estimating 
tion writing, construction superintendent and 
construction manager. Desires position where 
ability will be rewarded, as contractor's assistant 
or project manager New England location pre 
ferred C.725 


Civm Enoineer; J. M. ASCE 31; married 
conducted own surveying business for 3'/; years 
responsible charge of construction work and field 
S. Min- 


crews. Licensed as land surveyor and U 
eral Surveyor in 12 states. Interested in awe 
firm in responsible position. C-726-522-A-5- 


San Francisco 


AncuirecruraL Enorneer; J. M. ASCE; 30 
B. S. degree, Arch. Engineering; 3 years’ experi 
ence estimating, structural design, architectural 
design, shop fabrication, sales, and field super 
vision of structural steel, and light-gauge steel 





STRUCTURAL 
DESIGNERS 


Positions available for quali- 
fied men (prefer CE or AE 
degree) with experience on 
building, bridges, 
pressure vessels or steel plate 


industrial 


details. 


Unusual opportunities exist 
with our well established firm 
in connection with the design 


of a variety of engineering 


projects including bridges, 
buildings, supersonic testing 
facilities and other heavy 
construction. 


SVERDRUP & PARCEL, INC. 
Consulting Engineers 
Est. 1928 
915 Olive, St. Louis 1, Mo 
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100 FARNSWORTH AVE. 


DETROIT SAN FRANCISCO 


57 POST ST. 


framing. Some reinforced concrete design. Ex 
perience se up steel framing division of com 
pany C-72 


Sates Encineer; A. M. ASCE; married; C 
E. degree; 9 years as sales engineer of steel build 
ing materials and construction; 10 years’ teaching 
experience in engineering colleges. Speaks Span 
ish. Extensive travel in Mexico and Central 
America Would be valuable representative in 
Mexico or Latin America Adapte able —— 
energetic best references. C-728-522-A-12 
San Francisco 


Crvm Enocineer; A. M. ASCE; M.S.inC. E 
40; with wide experience in construction of mili 
tary bases and airfields and supervision of civilian 
and military organizations Also experienced in 
plant maintenance, utility operation, dredging, 
and flood control Desires permanent position 
preferably in Southeast Available in June 


C-729 


Civim ENGINEER J. M. ASCE; 26; single; 
B. S. in C. E June 1949. Approximately 3 
years’ experience in bridge and heavy construction 
work, including responsible charge of field and 
office organizing Desires permanent and re 
sponsible position in construction field or job as 
sales engineer in the South C-730. 


SrrRuctTuRAL ENGINneeER-ESTIMATOR; J. M 
ASCE; 30, married; B.S. in C. E.; 2 years 
experience in design department of government 
agency; years’ experience in design and esti 
mating department of large steel fabricating 
company Desires permanent connec with 
firm in Southeast Excellent references C-731 





Enorneer; J. M. ASCE; 26; graduate student 
n industrial management Desires interesting 
and responsible position in industry, technical or 
non-technical. C-732 


ASCE; registered in 
2 years’ experience in gen 
eral municipal work, including construction of 
water and sewer lines, street design, street con 
struction and general maintenance Prefers a 


Civ. Encineer; J. M 
Idaho: 30; married; 4 


position in municipal or public health work 
C-733-523-A-1-San Francisco 
GRADUATE TEACHING Assistant; J. M. ASCE; 


M.S. in Structural Engineering in June 1952 
experienced in structural design, field work and 
research. Desires position as structural designer 
preferably with a consulting firm. C-734 


SUPERINTENDENT OF BUILDINGS; A. M 
ASCE; 54; C. E. degree; 30 years’ supervisory 
experience in operation, maintenance, design and 
construction of industrial and institutional build 
ings as general superintendent, project engineer 
chief draftsman, office engineer and squad boss 
Available immediately for permanent position 
anywhere in United States. C-735 


ASCE; 25; regis 
1948; 3'/: years’ 


Civi. ENGinger; J. M 
tered; B.S. in C. E., june 
varied experience in construction supervision, 
survey work, design and drafting Desires per 
manent position, preferably involving both field 
and office work Location preferred, Midwest 
C-736-307-Chicago 


ASCE; member NSPE; 
registered Professional Engineer in Ohio, New 
York, Maryland and Michigan; 20 years’ experi 
ence in preliminary surveys, including soil sur 
veys and foundation investigations, location 


Civm Enoineer, M 


design, construction and maintenance of high 
ways, bridges, airports, dams, industrial and com 
mercial buildings; 6 years’ foreign service in 
England Africa Italy, Greece, Ceylon and 
Turkey Available May Ist for foreign or 
domestic. C-737 





This placement service is available ty 
members of the Four Founder Societies 
If placed as a result of these listings, the 
applicant agrees to pay a fee at rates 
listed by the service. These rates 
established to maintain an efficient nop. 
profit personnel service are available 
upon request. The same rule for pa 
ment of fees applies to registrants who 
advertise in these columns. All replies 
should be addressed to the key number 
indicated and mailed to the New York 
Office. Please enclose six cents in post. 
age to cover cost of mailing and return of 
application. A weekly bulletin of engj- 
neering positions open is available to 
members of the cooperating societies at 
a subscription rate of $3.50 per quarte; 
or $12 per annum, payable in advance. 





Positions Available 


ENGINEERS a) Civil or Mining Engineer 
30-40, graduate, with some experience in road 
building and construction for field work. Knowl 
edge of Spanish essential Location, Caribbeay 
area 6) Junior Mining, Civil or Mechanical 
[Engineer with mining and construction equip 
ment experience to assist in office engineering 
covering correspondence, requisitions, specifica 
tions, layouts, ete. Salary, $3,600-$4,200 a year 
Location, New York, N.Y. Y¥-6000 


Grapuate Civi_ ENGINegRS, to 30, to train for 
sales position with old, well-established construc 
tion machinery manufacturer. Territories open 
in Central and Western states. Splendid oppor 
tunity for advancement Apply by letter giving 
age, experience, salary expected, business and 
character references Headquarters, Ohio Vy 
6083 


SANITARY ENGINEER, young, with 3 to 5 years’ 
experience handling waste-disposal problems in 
industry, or with municipal background. Sal 
ary, $4,200-$5,400 a year. Location, Pennsyl 
vania Y -6099 


SANITARY ENGINEERS, 35-40, to design and 
draw up sewage systems and treating plants, etc 
with knowledge of water producing and distribu 
tion. Should have about 10 years’ practical ex 
perience in addition to a degree in sanitary engi 
neering Location, Virginia Y-6120 


DESIGNER to handle airfield pavements for an 
extension of present airfield facilities to accom 
modate jet planes, including widening, length 
ening, and strengthening of existing runways and 
construction of new taxiways and aprons, etc., 
together with drainage and grading work Loca 
tion, Virginia Y-6137. 





ASSISTANT or Associate Proressor of Civi 
ENGINEERING, 35-50, with advanced degree and 
some teaching experience. Should be qualified in 
fields of soil mechanics and highwiy engineering 
Salary, about $4,000-$4,700 a year. Location 
New England Y-6228 (5) 


ENGINEERS a) Senior Structural Designer, 
civil graduate, with 8 years’ experience in struc 
tural design Knowledge of current design de- 
velopments. Will design foundations, concrete 
or steel structures for refinery, chemical or power 
plant equipment. Salary, $5,928-$8,008 a year 
6) Structural Designer, civil graduate, with 4 
years’ experience in civil engineering including 2 
years in structural design. Will design founda- 


tions, reinforced concrete and steel supporting 
structures on refinery, chemical plant or power 
plant. Salary, $7,072 a year. Location, New 


York,N. Y. Y-6407 


HYDRAULIC AND STRUCTURAL ENGINEER, civil 
graduate, with at least 8 years’ hydroelectric ex 
perience to design and supervise design of dams 
canals, penstocks and associated hydraulic works 
Design foundations for various types of structures 
including buildings Make extensive and im 
portant studies involving various hydraulic prob 
lems in connection with power system develop- 
ment; prepare estimates and reports, direct 
preparation of plans and supervise construction 
operation. Salary, $6,300-$7,200 a year. Loca 
tion, New England Y-6445 (a). 


ASSISTANT Proressor, 30-38, with advanced 
degree and, preferably, some research experience 
in civil engineering (with the exception of hydrau 
lics and structural engineering) to teach civil engi- 


neering. Rank and salary a upon ex- 
perience Location, upstate New York Y 
6453 
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What’s it like to be 


Boeing engineers enjoy many ad- 


vantages — among them the finest re 
search facilities in the industry. These 
include such advanced aids as the 
Boeing-designed, Boeing-built Elec 


tronic Analog Computer shown above. 


This is part of the stimulating back 
ground that helps Boeing men main 
tain the leadership and prestige of an 
Engineering Division that’s been grow 


ing steadily for 35 years. 


If you measure up to Boeing stand 
ards, you can share that prestige. And 
you'll work with renowned engineers 
on such vital projects as guided 
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Solving a dynamics problem with the Boeing Computer; oscilloscope at right shows result. 


a Boeing engineer? 


3-52, the 


record-shattering six-jet B-47, and 


missiles, the still-classified 


other outstanding developments. 

There are excellent opportunities, 
right now. for experienced and junior 
engineers for aircraft 

* DESIGN ° RESEARCH 

* DEVELOPMENT «+ PRODUCTION 

* TOOLING 

also for servo-mechanism and _ elec- 
tronics designers and analysts and for 
physicists and math is with 
advanced degrees. 

You work in Seattle, in the 
Pacific Northwest, or in Wichita, Kan 


sas. You will receive a generous mov 


can 


ing and travel expense allowance. And 


as a Boeing engineer, you'll enjoy pay 
that is good and grows with you. 
You'll be proud to say, “I'm a Boeing 
engineer!” 
Write today to the address below, or use 
the convenient coupon. 


JOHN C. SANDERS, Staff Engineer — Personnel 
Depi. S-4 
Boeing Airplane Company, Seattle 14, Wash. 


Engineering opportunities at Boeing inter- 
est me. Please send me further information. 


Nome 
Address 


City and Stote 


BSOLMNG 
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ENGINEERS a) Construction Engineers to 
supervise engineering and coordinate craft work 
on chemical project 6) Safety Engineers, ex 
perienced, to coordinate safety programs, training 
and inspection. Salaries open Location, South 
Carolina V-474 


INSTRUCTOR OR ASSISTANT PROFESSOR to teach 
surveying and highways and mechanics or hy 


draules Master's degree preferred Salary to 
start, $3,800-$4,400 a year Location, West 
VY -6486 

Sates Ewnomeer, preferably mechanical or 


civil graduate, under 40, for company selling 
pneumatic conveyit equipment, automatic 
scales, storage silos and air compressors to indus 





trial chemical and cement-using industries 
Salary, $4,000-$5,000 a year, depending on ex 
perience, plus share in profits on completion of 


about | year Territories, western 
Ohio and West Virginia VY -6487 


training 
Pennsylvania 


ESTIMATING AND Cost ContTrot ENGINEERS 
with minimum of 5 to 10 years’ construction esti 
mating experience, to be responsible for the prep 
aration of preliminary construction estimates 
and reviewing of estimates prepared by architects 
and contractors. Will also be responsible for 
some cost-control activities and preparation and 
review of progress estimates during the course 


of the construction projects. Salaries, $5,000 
$8,000 a year. Location, upstate New York 
VY 6566 

Civm Enoineer, under 40, with at least 10 


years’ industrial building construction and plant 
engineering experience, to supervise plant expan 
son, equipment installation, etc Salary open 
Location, Liberia V-6586 


ENGINEERS a) Waterworks Engineer, senior 
experienced in operation, management and con 
struction of water utility plants, to direct hydrau 
lic studies and design for improvements, as well 


as direct supervision of operation. (6) Junior 
Engineer, recent civil graduate, interested in 
waterworks utility plant Salaries open Loca 


tion, New Vork State VY -6604 


Fretp INSTALLATION ENGINEER, civil or me 
chanical training with tunneling and heavy con 
struction experience, for sales, service and in 


stallation of tunnel-lining materials Salary 
open Location, Mid-West Y-6612 
Civic ENGINEERS a) Civil Engineer, gradu 


ate, with 3 years’ experience in drafting and de 
sign of structural details or any equivalent com 
bination of education and experience, with a maxi 
mum substitution of 2 years’ experience for 2 
years of college, unless a registered professional 
engineer. Salary, $4,576-$5,460 a year b) 
Civil Engineer, graduate, with 5 years’ experience 
in design of structures, or certificate as registered 
engineer and 5 years of such experience. Salary 
$4,992-$5,.980 a vear Location, Virginia Y 


6629 
Civm ENGIneeR, graduate, with at least 8 
years’ design and field experience on waterfront 


construction, pumphouse, office building, tank 
foundations, to design bulk terminals with occa 


sional field inspection work Salary, $6,000 
$8,000 a year Location, New York, N. Y¥ 
V-6647 


CONSTRUCTION SUPERINTENDENT, civil gradu 
ate, 35-45, with at least 5 years’ field engineering 
and supervisory building construction experience 


to take charge of housing projects, hospitals 
ete for general contractor Salary $6,000 
$0,000 a year Location, Panama and Caribbean 
area V-6655 


Proressor or Civit, ENGINEERING, graduate 
to head civil engineering department leach 
ing experience in the field of structures and applied 
mechanics preferred Salary, $6,000-8$7,500 a 
year Location, Virginia Y.6690 (a 


CONSTRUCTION Project ENGINEER, under 35 
with degree in architectural or construction engi 
neering, to review plans and specifications for 
construction projects as well as to recommend 
architectural styles and types of construction for 
overseas operations. Will develop recommenda 
tions regarding changes in designs or layouts and 
also will be concerned with material costs, in 
spection and appraisal, etc. Some traveling to 
overseas plants for inspection, appraisal, etc 
Should have some head office experience with one 


of the major construction companies Salary 
open Headquarters, Pennsylvania travel to 
Canada, Australia, England and Spain. Y-6693 

Civi. Enoineers with B.S. degrees and 6 
months to | years experience in civil engineer 
ing Applicants with M.S. degrees will be al 


lowed full credit for the six months of required ex 
perience Assignments will entail field and office 
work on new construction and modifications 
Salaries, $4,205 85,0600 a year Location, Con 
necticut Vy “701 
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MECHANICAL, StrrucTURAL oR CiviL ENGI 
NeeRS, preferably graduates, with 10 years’ 
minimum office experience in designing and pre 
paring working drawings of reinforced concrete 
and steel-framed industrial buildings and struc 
tures. Experience in preparation of cost esti 
mates, construction specifications for industrial 
buildings, and process equipment installation 
desirable Will do general planning of building 
additions, changes and major repairs for indus 
trial plants. Prepare complete working draw 
ings of industrial buildings and structures of rein 
forced concrete steel frame or frame construc 
tion. General planning and preparation of 
working drawings of process equipment installa 
tions. Preparation of cost estimates and con 
struction specifications. Field supervision and 
inspection of building construction and equip 
ment installation Location, state of Washing 
ton V-6723 


STRUCTURAL Steet AND CONCRETE DESIGNER 
not over 35, preferably with 3 to 5 years’ experi 
ence in the paper and pulp industry. Salary 
$5,000 a year Location, southern New Jersey. 
VY -6736 


ASSISTANT SUPERINTENDENT or PuBLIC 
Works, preferably with N. Y. State Professional 
Engineering license, for field and office super 
vision of construction and operation of municipal 
projects. Salary 34.600 a ear Location 
western New York State Y-6753 





ENGINEERS a) Construction Field Engineer 
30-50, with heavy industrial construction ex 
perience, to supervise field layout of foundations 


reinforcement structural steel, ete. Salary 
$7,800 a year plus bonus Location, Chile 
South America (6) Resident Engineer with at 


least 20 years’ mining experience covering shaft 
sinking and tunneling. Salary, $12,000-$15,000 
ayear. Location, Nevada. Y-6755 


Cuter or Party with topographical, photo- 
grammetric, or geological survey experience for 
ground layout on serial surveys in various sections 
of the East Salary, $4,800-36,000 a year 
VY -6762 


HiGHway ENGINKER with experience in design 
or construction and planning or traffic research 
statistics and reports, to do office engineering 
surveys, tabulations, reports, etc., for technical 
association Salary open Location, Washing 
ton, D. ¢ V-6765 


FOUNDATION ENGINEER with 10 years’ experi 
ence designing heavy foundations and bridge 
piers. Advanced degree in structures desirable 
Knowledge of soil mechanics essential. Capable 
of departmental responsibilities in small organiza 
tion Location, East V-6776 


Civic ENGINEERS experienced in hydrology and 
hydraulic design, for surveys, studies and design 
with public authority Location, Pennsylvania 
Y-6780 


Executive ARCHITECT, registered graduate, 
with at least 10 years’ industrial, institutional 
and commercial experience covering design, staff, 
public relations, contracts, field and sales, to take 
charge of department, meeting prospects, han 
dling clients, and managing architectural staff for 
consulting firm Salary, $8,000-$10,000 a year 
plus bonus. Location. Southeast. Y-6783 


ENGINEER, engineering train 
electrical or civil in construc 
juniors, up through more 
work on construction 
construction firm 
T-S8661 


CONSTRUCTION 
ing —mechanical 
tion work, from aides 
experienced grades. To 
projects in Kentucky for 
Salary open Location, Kentucky 


SANITARY ENGINEER, civil graduate, to be re 
sponsible for design on small to medium-sized 
sewage-treatment and water-purification plants 
Salary to $6,000 a year Location, Alabama 
8676 


Resipent ENGINEER, graduate civil engineer 
or architect, to 50. With 10 years’ experience in 
heavy industrial and municipal work. To super 
vise projects of all types such as roads, sewers 
waterworks, industrial building work, etc. Must 
have good personality and be able to oversee com 
plete project Location, northern part of coun 
try Salary $10,000 to $12,000 a year Km 
ployer will negotiate the fee. Headquarters, 
Chicago R-8680 


SALeS ENGINEERS, graduate civil engineer or 
architect, up to 45, to contact architects, engi 
neers, contractors, and building supply concerns 
for sales and promotional work for manufacturer 
of building material products. Conduct meet 
ings with distributors, personal contact and gen 
eral service work Territories, Atlanta, Cleve 


land, New York and Chicago. Travel 50 percent 
of the time Salary, $6,000 a year plus expenses 
R S604 








Non-ASCE Meetings 





American Wood-Preservers’ Association, 
Headquarters for the 48th annual meeting 
of the American Wood-Preservers’ Associa 
tion will be the Hotel New Yorker, New 
York, N.Y., from April 21-23. 


Concrete Reinforcing Steel Institute, 
The annual meeting of the Concrete Rein 
forcing Steel Institute will be held at The 
Greenbrier, White Sulphur Springs, W. Va., 
April 28-May 3. 


Chamber of Commerce of the United 
States. The Mayflower and Statler Hotels, 
Washington, D.C., will be the scene of the 
40th annual meeting of the Chamber of 
Commerce of the United States, to be held 
from April 28-30 


Indiana Engineering Exposition. The 
Indiana Engineering Exposition, sponsored 
by the Indiana Engineering Council, will 
take place from May 2-4 at the Purdu 
University Armory, Lafayette, Ind. Con 
currently, Purdue University will celebrat 
its Gala Week, and hold an Engineering 
Open House on the campus 


Seventh Purdue Industrial Waste Con- 
ference. The Seventh Purdue Industrial 
Waste Conference will be held in the Purdue 
Memorial Union Building, Purdue Uni 
versity, Lafayette, Ind., May 7-9. 


Conference on Prestressed Concrete. 
Washington University College, St. Louis, 
and the Portland Cement Association are 
sponsoring a conference on prestressed con 
crete, to be held next month, for architects, 
contractors and structural engineers in the 
area. Sessions will be held April 22, 29, 
and May 6, at 7:45 p.m. 


Society of Automotive Engineers. Thx 
Society of Automotive Engineers will hold 
its national aeronautic meeting and aircraft 
engineering display at the Hotel Statler, 
New York, N.Y., April 21-24. 


Association of Iron and Steel Engineers. 
The spring conference of the Association of 
Iron and Steel Engineers convenes at the 
Netherland-Plaza Hotel in Cincinnati, Ohio, 
on April 28, for a two-day program. 


Third National Surveying-Teachers’ Con- 
ference. The University of Illinois will be 
host to the Third National Surveying- 
Teachers’ Conference, at Camp Rabideau, 
the university’s surveying camp in northern 
Minnesota, August 3-8. 


UPADI. A meeting of the UPADI 
(Union Panamericana de Asociaciones de 
Ingenieros) will be held in New Orleans, 
La., August 26-30. The UPADI special 
committee of United States engineers ap 
work out final plans for the 
Todd, chairman; 
Reimel, 


pointed to 
meeting consists of J. M 
E. A. Pratt, vice-chairman; S. i. 





secretary. 
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Many 
have not yet he 


gineers 
d the good news: 


RAISED 


.. LOCKHEED IN 
CALIFORNIA HAS 


ENGINEERS’ 
SALARIES 





Lockheed Aircraft Corporation has raised 
engineers’ salaries recently, in recognition of the 
importance and excellence of their work on 
both military and commercial aircraft. 


The substantial increases make Lockheed engineers 
among the highest paid in the aircraft industry. 


Engineers who join the Lockheed staff 
receive the benefits of these pay boosts. 


In addition to increased salaries, 

Lockheed also offers engineers: 

1. A“bonus” every day in better living—just 
because you live in Southern California, 

in an area where the climate is beyond compare. 


2. A future that offers both security and advance- 
ment, helping create planes for defense, 

planes for the world’s airlines in Lockheed’s 
long-range development program. 

3. Better personal working conditions among 


men who have built a reputation 
for leadership in aviation. 


To forward-looking Civil Engineers: 


Become an Aircraft Engineer at Lockheed’s Expense 


The step up to Aircraft Engineering isn’t | on-the-job-training program. When neces- 

as steep as you might expect. Aircraftexpe- | 
rience isn’t necessary. Lockheed takes your 
knowledge of engineering principles, your expe- 
rience in other engineering fields, your aptitude, 
and adapts them to aircraft work. You learn 

to work with closer tolerances, you 

become more weight conscious. What’s 

more, Lockheed trains you at full pay. 

You learn by doing—in Lockheed’s 


To Engineers 
with Families: 


Housing conditions are ex- 
cellent in the Los Angeles 
area. More than 40,000 ren- 
tal units are available in the 
Los Angeles area. Huge 
tracts for home ownership 
are under construction now. 
Thousands of homes have 
been built since the last war. 
Lockheed counselors help 
you get settled. 


Lockheed also offers 
these extra benefits: 


Generous Travel allowances + 
Outstanding Retirement Plan 
* Vacations with pay * Low 
cost group life, health, acci- 
dent insurance « Sick Leave 
with pay * Credit Union, for 
savings and low-cost financ- 
ing *« Employees’ Recreation 
Clubs * Regular performance 
reviews, to give you every op- 
portunity for promotion « On- 
the-job training or special 
courses of instruction when 
needed. 
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sary, you attend Lockheed classes. It depends 
on your background and the job you are 
assigned. But always, you learn at full pay. 
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Send today for illustrated brochure describing 
life and work at Lockheed in Southern Cali- 
fornia. Use this handy coupon. 


ENGINEER TRAINING PROGRAM 
Mr. M. V. Mattson, Employment Mgr. Dept. CE-4 


Leb booed cas cose 


Burbank, California 


Dear Sir: Please send me your 
brochure describing life and work at Lockheed. 


My Name 
My Field of Engineering 
My Street Address 


My City and State 


beeen enanananemanananenananananasanamenanasaital 


89 








Contractors specify 


Naylor Pipe because its ex- 


clusive Lockseam Spiralweld 


creates a light-weight struc- 


ture with extra strength and 


safety built in for heavy-duty 


service. Write for [277 
Bulletin No. 507 rae 
and see how 


many ways 







Naylor Pipe can serve you... 
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more effectively... 





more economically, 








Naylor Pipe Company 
1281 E. 92nd St., Chicago 19, iil, 


New York Office: 
350 Madison Ave., Now's ork 17, N.Y. 


Recent Books 


(Continued from page 84 


ACI Standards—1951 


Current ACI. standard is reprinte fror 
Journal of the American Concrete Institute nclude 
the following Building code requirement spe 
fications for concrete pavements and cast stone 


recommended practices for the application of mor 
tar and portland cement paint for winter concre 


ing, silo construction. concrete mix design concrete 
mixing and placing, and the use of metal pport 
for reinforcement Minimum standard require 
ments for precast concrete floor units are giver 
Because of its large format the ‘‘Manual of standar 
practice for detailing reinforced concrete structures 
is available only as a special publication \mer 
can Concrete Institute, Detroit, Mich., 1951. &3 9 


$1.75 to A.C.I. members 


Bauten aus Beton- und Stahlbeton-F ertig- 
teilen 


\ detailed treatment, by S. Kiehne and revised 
by P. Ponatz, of various types of prefabricated 
concrete and reinforced-concrete structural units 
ranging from blocks to roof-trusses The materials 
utilized are discussed and the construction or as 
sembly methods are classified and described 
Buildings are dealt with most extensively but other 
types of construction are also considered—mine 
structures, tunnels, bridges, etc The final section 
is devoted to the location, arrangement, and equip 
ment of plants for the manufacture of prefrabricated 
units Springer-Verlag, Berlin, Gdéttinger He 
delberg, 1951 357 pages, D.M_ 31.50 


The) Fundamental Principles of Rein- 
forced Concrete Design 


Intended to bridge the gap between textbooks on 
theory of structures’ and design manuals, this 
book, by W T Marshall, relates actual design 
practice to the fundamental principles of reir 
forced concrete theory Examples are worked out 
in detail. including prestressed concrete elements 
and covering plastic theories of design Blackie 
and Son Ltd., London and Glasgow, 1951 7 
pp., Sh. 20/-.) 


Proceedings of the Third Annual Industrial 
Engineering Institute 


The seventeen papers included in this publication 
deal with the following topics: work-factor aspects 
methods-time measurement; production estimat 
ing; time study rating; operational studies; per 
sonnel handling; and union problems in setting pro 
duction standards. The presentation of some of the 
papers was accompanied by the showing of films 
These films have been made available for purchase 

Published by the University of California. Berke 
ley 4, Calif. 82 pp., apply.) 


Welding Principles for Engineers 


In Welding Principles for Engineers, Prof. }. 1 
Morris has presented the basic principles of the 
science of welding in a form suitable for the instruc 
tion of professional engineering schools rather than 
trade schools It covers the field broadly and il 
lustrates the principles with appropriate practical 
problems. Chapters on stress and distortion, on de 
sign problems relating to welding, and on factors 
affecting economy are included Prentice-Hall 


Inc., New York, N.Y., 1952. $7 


Finite Deformation of an Elastic Solid 


The essential feature of this book by Francis D 
Murnaghan is the consideration of squares and 
higher powers of the strain components in the theory 
of elasticity This treatment permits the applica 
tion of the theory to larger deformations and stresses 
than those allowed by the classical theory Ma 
trices are used methodically with a preliminary 
explanation in the first chapter Topics of special 
interest are the importance of non-isotropic media 
and the problem of deformation under extreme pres 
sures. (John Wiley and Sons, Inc New York 
N.Y., 140 pp.. $4 
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Barber-Greene 


BITUMINOUS MIXING PLANTS 
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ACCURATE mix CALIBRATION...BY WEIGHT 
on A CONTINUOUS rF.iow Basis 
CONVENIENT ror OPERATOR AND INSPECTOR! 


Barber-Greene Bituminous Mixing Plants provide many control features not offered in any 
other type of plant. Here are a few of the provisions that help accomplish these advantages: 


AGGREGATE GATES, when set to feed the correct amount 
of aggregate from each bin, may be locked in position. 


OVERFLOW SPOUTS are provided on each aggregate bin 
for balancing aggregate by rejecting any excess of any 
size in the bins. 


AUTOMATIC CUT-OUT stops plant operation in case of 
deficiency of any aggregate size. 

FINES FEEDER for introducing mineral filler in correct pro- 
portion to total mix. 


GRADATION UNIT SCREEN and bin design permit separa- 
tion of aggregate into 2, 3 or 4 fractions to meet any 
specifications, 


DUST COLLECTOR for use with any plant when it is neces- 
sary to conserve desirable fines in aggregate. 


BY-PASS GATE for convenient calibration, inspection and 
sampling. Aggregate in each bin may be individually 
sampled without interference to plant operation and 
production. 


BY-PASS GATE ahead of pug mill. Composite aggregate 
sample may be obtained for convenient testing without 
interfering with operation and production. 


ACCURATE, POSITIVE-DISPLACEMENT bitumen metering 
pump with interlocked drive to aggregate feeders to 
guarantee unvarying proportion of bitumen to aggregate 


BARBER-GREENE COMPANY 
AURORA, ILLINOIS 
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| Advanced Engineering Mathematics 


This comprehensive work by C. R. Wylie, Jr. 
covers ordinary and partial differential equations 
Fourier series and the Fourier integral, Operationa) 
calculus developed through the use of the Laplace 
transform, Bessel functions, theory of functions of 
a complex variable, vector analysis, and such tech. 
niques of advanced numerical computation as the 
numerical solution of equations and systems of 
equations, finite differences, harmonic analysis 

| least squares, and the method of Stodola Applica. 
tions are illustrated in the fields of mechanical and 
electrical circuits, vibration, fluid flow, etc. (Me. 
| Graw-Hill, New York, N.Y.,1951. 640 Pp., $7.50.) 


FLOW CONTROL NOTES 
FROM SIMPLEX 


Feeding Chemicals in Proportion To The 
Raw Water Flow 



















feed ferric sulphate to raw 
wn Pres the filter plant gener- 
on to the quantity of 
The most logical way to do 
umetric dry chemical 
lectrical means from 
lled in the influent 


Problem: 

water ent 
ally in proporti 
water flowing. 

this was to use a vol 
feeder, actuated by e 
a venturi meter insta 


line. 






Corrosion. Causes and Prevention 






Extensive revision and additions have been made 
in this 3rd edition of Corrosion, Causes and Preven. 
tion by Frank M. Speller. Technical detail has 
been restricted to that necessary for a sound under 
standing of the many factors involved in Corrosion 
and the principles of corrosion prevention, mainly 
with relation to ferrous metals Many references 
are included as footnotes but the general bibliogra- 
phy has been omitted from this edition (McGraw. 
Hill, New York, N.Y., 1951. 686 pp., $10.) 








Solution: 36" x 18" cast iron Simplex 
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venturi tube and a Simplex indicating, 
recording and totalizing meter 
were installed. The meter was 
equipped with a contactor de- 
vice operating in conjunction 
with the totalizing element 
of the instrument and also 
operating the mechanism of 
the remote feeder by elec- 
tric transmission. 






| Steel Construction 






Now in its fifth edition, this valuable manual 
published by AISC contains two important changes 
| In Part IV, the specifications for the design, fabri- 
cation and erection of structural steel for buildings 
(riveted, bolted and arc welded construction) and 
the code of standard practice for steel buildings and 
bridges, have both been substantially revised for 
texts from former editions. Tables of available 
rolled shapes have been radically revised to con- 4 
form to the lists agreed upon by industry since the ¥ 
| lose of the war and contained in “Simplified Prac. 7 
tice Recommendation R-216-46" of the U.S. De § 
partment of Commerce, National Bureau of Stand. | 
ards, issued February 1946. (American Institute of 
y 
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Steel Construction, New York, N.Y, 1951. 432 | 


‘ rate record 
Result: an accu pp., $3.09.) i 


of influent flow was made, and 
coagulant was fed to raw water 
in the correct dosage. Here 
again the adaptability of the 
Simplex venturi meter to 
measurement and control has 
been demonstrated. 
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Studies in Large Plastic Flow and Fracture | 
With Special Emphasis on the Effects of 
Hydrostatic Pressure 












WLLL 





Bridgman, has studied the effect of high hydrostatic 
pressure on the properties of matter, he has observed 
many fractures under unusual conditions. In this 
book he presents a coordinated exposition of these 
observations and the studies he has made on them 
Tension, compression, torsion, and shearing stress 
tests are reported. Materials studied include steel 
aluminum, copper, brass, bronze, glass, beryllium 
soapstone, marble and others. One chapter deal 
with plastic flow and fracture after prestraining 
(McGraw-Hill Book Co., New York, 1952. 362 
pp., $8.) 


| During the many years that the author, P. W 





“IT’S SIMPLEX—IT’S ACCURATE!” 
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AND METER COMPANY 


Applications for Admission to 
ASCE, February 16—March 8 
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SIMPLEX VALVE & METER COMPANY 
6724 Upland Street 
Philadelphia 42, Pennsylvania 





Applying for Member 


MonAMMED Arnar, Hyderabad-Deccan, India 
Currtron Ceci Cops, Birmingham, Ala. 





Joun Haroip Forsperc, Walla Walla, Wash. 
| Royce WuHeerer Grisext, New York, N.Y. 
Hans Gupe, Caracas, Venezuela 

Georce Pure HENEGHAN, Chicago, Il. 
FRANK Masao Ikuno, San Francisco, Calif 
I.BONARD Kates, Union, N J 

GORDON ALEXANDER MacDOonatp. La Crescenta, : 
Calif 
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omorrow’s Buildings To Demand 
ore Attention To Door Efficiency 


Like the WHEEL... 


KINNEAR Rolling Doors 
are HERE TO STAY! 





Like the rolling action of the wheel, 
the smooth upward operation of Kin- 
near Rolling Doors involves basic, un- 
changing principles of engineering eff- 
ciency. The door’s advantages have 
been proved in thousands of installa- 
tions, through more than half a century. 


Today the dollar-saving importance of 
these Kinnear advantages is getting 
closer attention from building designers 
everywhere. As building construction, 
operation and maintenance costs con- 
tinue to rise, the space, time, labor and 
construction costs that can be saved 
with efficient doors are major items in 
any business operation. 


Kinnear’s rugged curtain of interlock- 
ing metal slats opens straight upward. 
It coils compactly out of the way above 
the opening. Floor, wall and even ceil- 
ing space remain fully usable at all 
times. The door clears the opening 
from jamb to jamb, and from floor to 
lintel, completely out of traffic’s way. 


When open, it is safe from damage by 
wind or vehicles. When closed, it pre- 
sents an all-metal barrier that assures 
extra protection against storms, intrud- 
ers, and fire. 


In addition, Kinnear Rolling Doors 
provide smooth, easy operation under 
all conditions. They may be controlled 
manually, mechanically (by chain or 
crank) or electrically. Motor operated 
doors can be equipped with any num- 
ber of remote control switches, for high- 
est convenience. Kinnear Rolling Doors 
are built of various metals, in any size, 
for easy installation in old or new 
buildings. Let us send you complete 


information. 


The KINNEAR Manufacturing Co. 
Factories: 
1080-90 Fields Ave., Columbus 16, Ohio 
1742 Yosemite Ave., San Francisco 24, Calif. 
Offices and Agents in All Principal Cities 
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1 ADJUSTABLE STEEL SHORES 4 AIR AND GAS DIFFUSER 8 BITUMULS PLAYGROUNDS 

Acrow, Inc A 4-page booklet gives detailed in Infilco Inc.—Bulletin 6530 on a new type of American Bitumuls & Asphalt Company—a,, 
formation and shows typical applications of equipment for fine diffusion of air or other gas illustrated booklet describes bitumuls Surfacing 
patented adjustable steel shores Detailed in into a liquid in sewage and industrial waste products for playgrounds, tennis courts, walk, 
formation as to sizes available, recommen tes treatment, water conditioning, biological manu and driveways Basic specifications are gives 
working loads, and special head fitti ngs is also facturing processes and absorption processes, is with comparative illustrations. Products are ap. 
supplied offered An important feature is the ease with plied cold 


whi ch the flexible fabric diffusing elements can 
be cleaned and their permeability maintained 





9 BLUEPRINT MARKING PENCIL 


2 AERIAL MAPPING S AIR-ENTRAINED CONCRETE American Lead Pencil Co.—New brilliant colon 
Aero Service Corporation —offers catalogs or liter Lone Star Cement Corp.—A %-page booklet in the Venus color pencil line for marking on bly 
sture covering its varied aerial mapping service illustrated with 11 graphs and tables and 86 or white prints. 54% stronger sharpe ns "te 
These include aerial photography, topographic photographs, contains technical and practical in sharp needle point and holds it 27° greater 
ind planimetric maps from an aerial photographic formation as to desirable air content, increased markability——brilliant clear marking —water 
base, precise aerial mosaics, airborne magnet m durability and resistance to frost action, improved proof, tov! 

oe see for ore and oil, and both plastic and workability, reduced bleeding and easier finishing 

“tp eed tef map Services discussed are used in of concretes made with Lone Star air-entraining 

- ghway design lant engineering inde tria Portland cement and “Incor"’ air-entraining high 

le wepam nt, ¢ a " —] Se early strength Portland cement. Of special value 10 BOILERS AND STOKERS 

explorations and prospecting for oil or minera 


definitive information for use in designing ait 
entrained concrete mixes 


James Leffel & Company—28-page Bulletin N 
236 covers the complete line of Leffel scotch type 
boilers which are either oil, gas or coal fired 


It also includes underfeed stokers in a wide range 

3 6 ALL STEEL FORMS of sizes Photographs and cutaway drawing 

AERIAL PHOTOGRAPHIC SERVICES The Irvington Form & Tank Corp. A 40-page show boiler design and application detail Test 
Abrams Aerial Survey Corporation and Abrams manual describes the method of using Atlas all results, case studies and specification data are 
Instrument Corporation describe their services teel speed forms and illustrates the many differ included A complete description is also give 
n catalogs covering the preparation of aerial sur ent types of concrete structures on which the on the automatic underfeed stoker, which ult 
veys and the production of the specialized instru form has been used The manual also contains ible for other makes of scotch type boiler 
ments used in the evaluation and utilization of complete details describing the ious sizes of 
scrial photograph The use and economies of form and accessoric 
serial surveys are presented and complete services 
in aerial photography and aerial mapping are 1l BORINGS 
offered, including the woduction of controlled 
mosaics and of topogr aphie maps A complete 7 AUTOMATIC BACKWASH FILTER Raymond Concrete Pile Co A booklet 
range of instruments covering all phases of aerial Hardinge Company, Inc A 12-page bulletin Investigations for Foundation catalog B-3 ex 
photographic interpretation hown in a con 16-A,. lists the advantages of automatic backwash pl sins the reason for subsoil investigations, what 
venient letter size catalus Instruments shown rapid sand filter, and includes sectional drawings Gow borings are and how they are made, and J 
include stereoscopes of several types, contour chart diagrams Water supply, paper mill results obtained Illustrated are methods for 
finder heivht finder vertical and) =o obl 1 and sewage and industrial waste applications are making borings and taking sample and Arious 
ketchmaster and mechanical triangulator hown types of rigs in operation 





12 BREAK-RESISTANT MASONRY BLADES 


Clipper Manufacturing Company—For informa j 
tion on a masonry cutting bl ade that is virtual! 

unbreakable write for circular No. 147 Intri- | 
cate cuts and grooving are now pr asib le with th 


CIVIL ENGINEERING Dates. ss ek cs Coe Ualae ange Ghee Guth Aaa wines Mi tee GE caemeineel 
33 West 39th St., New York 18, N. Y. longer blade li 
Please have the literature indicated by the circled Catalog Digest numbers 
in the April 1952 issue sent to me without obligation. 88 eames commen canon 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 American Manganese Bronze Co.—A 50-pag 16 cast i 
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 Gdicae” abews gummed thoudion cn eanosehiant Gane 
31 32* 33°34*35 36°37 38 39 40 41 42 43 44 45 characteristics, and applications of many of th pe in sizes 
46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 in cainase ot dadunel te te cen A Oe 
61 62 63 64 65 66 67 68 69* 70 71 72 73 74* 75 right alloys for any general application 
31 92 93 94 95°96 97 98 99 100 101 fox 103 104 fos 
106 107 108 109 110 111 119 113 114 115*116 117 118 119 190 a disco 
121 122 123124125 126 127 128 129 130 131 132 133 134 135 to practical, expert information on many busines [able new aid 
136 137 138* 139 140 141 142 143 144145 146 147 148 149 150 ne. aumies Gamintions of cute ton ae 


sludges caus 


151152 153 154155 156157 158 159 160 161 162°163 164 165 hooks written by leaders of business, industry and If struction of 


166 167 168 Soaks Ghat sive Gin tntie—sapeiage dao 
* There are charges for items Nos. 32, 33, 34, 36, 69, 74, 9, 115, 138, end needed in solving your particuiar problem 18 
162. See Notes below these items. . nage 
t ' 

To receive Literature—Firm Name and your Position must be given. 15 CAST RON PIPE Portland € 


graphs and | 


Am. Soc. C.E. Member Warren Foundry & Pipe Corp.—has a genera concrete un 
DEE t,o co wedeeccedecs ce scésinweaal Non-Member 
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17 CATAL 
A. B. Hydre 


apparatus mi: 
recent disco’ 


ee ere 


catalog showing weights, dimensions, descrip Angeles I 
tion, etc., of bell and spigot, flange, flexible joint pictorial de: 
. : s t 
PU as b noc ccbcceccvcccecccccecbeeeedneeena and mechanical joint cast iron pipe and fitting these units 


together with standard specifications for same 


PanGe FUND din oc cc cccccceccceccccesee cece oemeinEnnnEnEE 19 CEME! 


Pies Aatere Street... «cs 0 500.0005 0 0.0 bkbbe eee eee Cement Gi 


ere are 16 est ite ges 
v= eR RRR Se Th roading 68 Digest items oo ae € iatanest - 
numbered 94 to 114. Read all items ag 


scribing th 
It covers t 
profusely il 
this bulleti 
types of **¢ 


20 ceme 


Warren Fi 
Standard $ 
mortar lini 





for the literature of interest to you 


Use This Free Service—Mail The Coupon To-day 
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GOOD 

MAPS 
PAY 

DIVIDENDS 


Helping states, cities, 





counties, consulting 
engineers and others 












= having a mapping 
A problem is our busi- 
ae ness. 
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ce «16 CAST IRON PIPE CALCULATOR 
we R. D. Wood Co 


ing class, weight and dimensions of bell and 


offers a calculator for determin 


spigot 





h pipe in sizes from 3 in. to 30 in. and for working 
. pressures 50 Ibs. to 250 Ibs 

i 

» 17 catatyzer 

» A. B. Hydrocarbon Systems A bulletin on an 

apparatus named Solatone is offered The most 

= recent discovery of Solatone has brought to the 
. 7 internal combustion engine industry, a remark 
. able new aid in in the lubrication of thermal en 
n 


gines which eliminates carbon deposits, gums and 
sludges caused by the final transformation or de 
struction of the petroleum products in the com 
bustion chamber 


18 cemeENT 


Trinity Portland Cement, Division of General 
Portland Cement Company—presents photo 
graphs and data showing the use of architectural 
concrete units on the Prudential Building, Los 
Angeles The photos and pen sketches give a 
pictorial description of various steps of installing 
these units 


19 CEMENT GUN 


Cement Gun Company, Inc. Of considerable 
imterest to the engineering profession is a 65 
page booklet, designated as Bulletin 2400, de 
scribing the cement gun and its applications 
It covers the principal uses of ‘““Gunite” and is 
profusely illustrated In the last few pages of 
this bulletin are typical specifications for various 
types of ‘“‘Gunite’’ work 


20 CEMENT MORTAR LINING 

Warren Foundry & Pipe Corp.—offers AS.A 
Standard Specification A 21.4.-1939 for cement 
mortar lining for cast iron pipe and fittings 
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21 CENTRIFUGAL PIPE 


The American Cast Iron Pipe Company — manu 
factures Mono-Cast centrifugal pipe in diameters 
3 in. to 48 in inclusive, with joints for every 
service condition, including American Double-X 
molox ball joint, bell and spigot, roll-on joint 
threaded and coupled well casing, flanged pipe 
with screwed-on flanges and armored pipe 
Write for literature stating the kind of joint in 
which you are interested 


22 CENTRIFUGAL PUMPS 


Byron Jackson Co. —-offers a bulletin containing 
full details of the Pneumatic Sponge, an air-driven 
centrifugal pump for a wide range of applications 
Especially designed for use in construction, sal 
vage or similar jobs where the pumped fluid con 
tains a heavy percentage of solids Pump con 
struction, capacities and specifications are shown 
Another informative bulletin has 12 pages and 
describes BJ] Vertical Circulating Pump advan 
Designed for continuous service, such as 
circulating and drainage pumping 
explained with cut-away 
Capacities, dimen 
also shown 


tages 
dewatering 
these pumps are fully 
drawings and photographs 

sions and installation data are 


23 CHEM-O-FEEDERS 


“) Proportioneers, Inc."; Bulletin describes ap 
plication of chem-o-feeders for chlorine dioxide 
hypochlorite, and chemical feeding to municipal 
and private water supplies, sewerage treatment 
and swimming Exclusive See-Thru 
reagent heads permitting visible inspection of all 
moving parts in contact with chemical solution 
corrosion resistance, and ability to operate under 
high pressure are some of the advantages dis 


cussed 


pools 


CONSULT US 


Most certainly there is one of “our own alloys,”’ or one 








DOES YOUR PROBLEM 
INVOLVE... 


Corrosion Resistance 
Strength in Tension 
and Compression 
Hardness & Toughness 
Pressure-Tightness 
Resistance to Erosion 
Resistance to 
Frictional Wear 
Fatigue Resistance 


of the many non-ferrous alloys we make that will meet 
your exact requirements—At any rate, our long and varied 
experience as Metallurgical Engineers and Founders is at 
your service for any problem or product you may have. 


Please send me a copy of your latest 
“Reference Book of Bronze Casting Alloys.” 


AMERICAN MANGANESE BRONZE 


COMPANY 


4716 RHAWN ST., HOLMESBURG, PHILADELPHIA 36, PA. 


Established 1909 
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24 CHURCH CONSTRUCTION 
Timber Structures, Inc.-has a catalog which 


features economy and beauty of church construc 
tion with glued laminated timbers It contains 
actual photographs in color and black and whit« 
of some of the world’s most distinctive churches 
and «includes practical adaptations of glulam 
arches and decorative super structures labular 
data includes information on typical purlin sizes 
together with typical sizes of glulam beams and 
haunch sections of Tudor arches 


25 CLARIFIERS 


Hardinge Company, Inc.--A 12-page equipment 
bulletin, gives a complete description and speci 
fications of the beam-type, circular clarifiers 
center-column type, circular clarifiers; and re« 
tangular clarifiers for skimming and sludge col 
lecting It also describes Hardinge digesters 
automatic backwash sand filters, flocculating 
equipment and Ruggles-Coles rotary dryers 
Bulletin 35-C covers stream pollution problems 
encountered by practically all industries which 
have a waste disposal problem 


26 CONCRETE AIRPORT PAVEMENT 


Portland Cement Assoc.—The 46-page booklet i 
1 manual of new design procedures for runways 
aprons and taxiways made necessary by heavier 
wheel loads and multiple wheel landing gears It 
contains simplified design charts for determining 
thickness under different conditions of 
service, jointing practices, use of reinforcing steel 
ubgrade preparation and construction procedures 
for concrete resurfacing 


slab 


The coupon is not good after the 
deadline. Return it today. 
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27 CONCRETE CONSTRUCTION 


Sika Chemical Corporation A 12-page illustrated 
book lists detailed information and performance 
data on Plastiment, the concrete retarding densi- 
fier (retards set, densifies mix) designed for use 
with all types of aggregates and all methods of 
mixing and placing. It discusses 14 additional 
materials of construction, engineered for coating, 
sealing, hardening and repair work on concrete 
and masonry, and is complete with product 
descriptions and composition, specific uses, con 
tributing properties and architect's specifications 


There's a fortune 


buried under 
Main Street | 





28 CONCRETE FORM-TiES 


Richmond Screw Anchor Co., Inc.—Comprised of 
8 sections devoted to the various styles, types and 
sizes of form-tying devices and other accessories 
for concrete construction, the new catalog is an 
extremely informative, fact-packed manual which 
shows by charts, pictures and word descriptions 
the proper selection and use of each of the items in 
the Richmond line. Also, the section on screed 
supports has been revised and brought up to date 
as of October 1950. The catalog covers snap-tys, 
tyscrus, hanging systems, screw anchors and 
bolts, inserts and other devices 
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Every city, town, village where sewer pipe, 
water or gas lines are laid has buried thou- 


sands of dollars in the ground. 


It’s buried treasure 


of value only if it has the proper crushing, 
beam, shock and bursting strength properties. 


Cast Iron Pipe serves for centuries. 
prove it 


able in sizes from 2 inches to 84 inches. 





Bell & Spigot Pipe «+ 


Flexible Joint Pipe + 


95 Years of Continuous Service 


easy to locate but 


Figures 


. so does the pipe itself! Avail- 


arren FOUNDRY & PIPE CORP. 
55 LIBERTY STREET, NEW YORK 5, N.Y. 
ian vat Bell & Spigot Specials 


WARREN PIPE CO. OF MASS. INC. 75 FEDERAL ST. BOSTON, MASS. 





Send for 
prices and | 


specifications! 

















* Mechanical Joint Pipe 





29 CONCRETE PAVEMENT DESIGN 


Portland Cement Association— An 86-page edition 
simplifies and expedites design procedure fo, 
roads and streets carrying all classes of traffic 
Eighteen pavement design charts have been re 
duced to four covering a somewhat wider range 
This manual for the practicing engineer includes 
design charts for tiebars and dowels, an expanded 
section on subbases, two pages of joint detail 
and a simplified procedure for determination of 
“controlling wheel load.”’ 


30 CONCRETE PIPE 


Lock Joint Pipe Co.—A pamphlet describes aj 
past installations of Lock Joint pressure pipe and 
is illustrated with cross-section cuts of joints and 
pipe design. Another illustrated pamphlet de 
scribes the manufacture and technical design of 
prestressed concrete cylinder pipe. 


31 CONCRETE PIPE 


Price Brothers Company—“‘Only Concrete Pres 
sure Pipe meets the Big Three Requirements for 
Water Line Construction” is the title of a three. 
piece set of literature on prestressed concrete stee!l- 
cylinder pipe It explains how concrete pipe has 
long life, sustained capacity and the great 
strength necessary for ideal water supply lines 


32 CONCRETE PIPE FOR IRRIGATION AND 
DRAINAGE 


American Concrete Pipe Association An official 
publication has just been released and is available 
to engineers. Contains information on design of 
irrigation pipe lines, construction of irrigation 
pipe lines, methods of irrigating with concrete 
pipe lines and descriptions of various irrigation 


projects. This book is priced at 70¢. 
V. B. There is a charge for this book. Mahe 
checks payable to the American Concrete Pipe 


Association, 


33 CONCRETE PIPE HANDBOOK 


American Concrete Pipe Assoc.—A handbook 
contains 384 pages on the manufacture and use of 
concrete and reinforced concrete sewer and culvert 
pipe. Discussion of Marston's Theory and maxi- 
mum and minimum allowable depths of fill is 
presented along with examples and tables. Use 
ful hydraulic data and information on jacking pipe 
lines is given. A thorough, comprehensive dis. 
cussion of the use of concrete pipe in sewers and 
culverts is included. Appendix contains A.S- 
T.M. and AASHO specifications. Price $4.00 

V. B There is a charge for this book Mak 
checks payable to The American Concrete Pipe 
Association 


34 CONCRETE REINFORCING DESIGN HAND. 
BOOK 


Concrete Reinforcing Steel Institute—“CRSI 
Design Handbook"’ reduces complex problems of 
stress and load to simple table references. With 
this book, designers can now obtain predesigned 
reinforced concrete members without time-con- 
suming calculations. Given load and span data, 
the engineer can quickly get the size of a concrete 
member and complete reinforcing bar data, by 
just reading the answers directly. Covers floor 
systems, columns, footings, retaining walls, and 
a wealth of miscellaneous information. Latest 
building codes are followed throughout. Price 
is$5.00. 

NV. B. There is a charge for this book. Make 
checks payable to the Concrete Reinforcing Steel 
Institute. 


35 CONCRETE SAWS 


Clipper Manufacturing Company—Circular No. 
1-C gives full information on five models of con- 
crete saws, gasoline and electric powered. Shows 
solution to all types of concrete cutting: patches, 
utility trenches, contraction joints, building 
floors, walks, drives, and even large concrete pipe 
and curbs. 


Turn to page 94 and order your 
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36 CONSTRUCTION COST CONTROL 


American Society of Civil Engineers—-You can 
save on construction costs with the help of this 
comprehensive 97-page handbook which provides 
auswers to construction accounting and cost con- 
trol problems common to all Authored by ex 
perts with many years of field experience, it covers 
the complete cycle of estimating, accounting, dis 
tributing and analyzing of all operational and 
everhead costs. $4.00 to members, $5.00 to non 
members, post paid 

Vv. B There is 
checks payable to the 
Engineers 


a charge for this book 
American Society 


Make 
f Civil 


37 CONTROLLERS AND LAYOUTS 


Simplex Valve & Meter Company— Bulletin 250 
gives dimensional data on horizontal and vertical 
type controllers and clearance layouts for these 
units when using different type close-off arrange 
ments. Type “S" rate controller for use in efflu- 
ent lines from rapid sand type filters This bulle 
tin is of essential interest to the filter plant design- 
ing engineer 


38 CRAWLER TRACTORS 


International Harvester Co.-A 12-page road 
building brochure, Form CR-96-B, has just been 
published. The full line of International crawler 
tractors is shown in 34 on-the-job scenes handling 
every phase of dirt moving from pioneering to 
final grading 


39 CRUSHING AND SCREENING PLANTS 


Austin-Western Company—Bulletin No. 1999 
describes the latest Austin-Western two-unit and 
three-unit portable crushing and screening plants 
which have been developed for either pit or quarry 
use. How these plants are capable of delivering 
bigh tonnages of aggregate in accurately con 
trolled sizes; and how the three units (primary 
breaker, primary and secondary) may be used 
separately or in combination, as desired, providing 
flexibility of operation, is contained in the bulletin 


40 CUSHIONED VALVES 


Golden Anderson Valve Specialty Company— An 
8-page bulletin describing the features of the 
company’s cushioned automatic water and steam 
valves is available Featured in this catalog are 
float valves, altitude valves, check valves 
solenid-operated valves, reducing valves, relief 
valves and non-return valves—valves used by 
municipalities and industries everywhere 


41 DIAMOND AND SHOT CORE DRILLS 


Acker Drill Company, Inc.— Bulletin No. 33 de 
scribes a complete line of lightweight portable core 
drills and soil sampling equipment It also de- 
scribes both diamond and shot type drill rigs 
their uses and applications 


42 DIESEL ENGINES 


Caterpillar Tractor Co.—The 16-page illustrated 
booklet entitled, ‘“‘Caterpillar Diesel Engines” 
contains first hand, complete information on the 
latest and most powerful diesel engines, models 
D397, D386, D375 and the D364. The booklet 
covers the outstanding advantages and qualities 
in the company’s diesel engines and is complete 
with specification and performance charts 


43 pDoors 


The Kinnear Manufacturing Co.— The new 1952 
catalog and data book discusses fully and il- 
sustrates the advantages, the economy, the con- 
Itruction features, and the general specifications 
of the various types of wood and steel upward- 
acting type doors. Known as Bulletin 72, it 
gives information on installation clearance re- 
quirements, methods of operation and controls, 
as well as adaptability of the doors for many 
types of uses 


44 DRAINAGE PRODUCTS 


Repubiic Steel Corp.—A 20-page booklet, “‘Engi- 
neering Data—Toncan Iron Sectional Plate Pipe, 
Arch-Pipe, Arches” gives necessary information 
on design, size, weight, etc., of shop fabricated 
structures for re-assembly on site. Valuable for 
engineers, contractors, draftsmen, and purchasing 
agents. 
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45 pRAIN PIPE 


Walker Cement Products Company—has a 
bulletin on Poroswall rapid drain pipe which is 
recommended for use in solving the drainage 
problems of airports, highways and roads, retain- 
ing walls, flood control projects, etc It lists 
advantages, shows a typical cross section and 
includes specifications. 


46 DRAWING PENCILS 


The Eagle Pencil Company—-offers free, a 
Turquoise drawing pencil with new 100 percent 
electronic graphite lead Please specify degree 
of hardness desired 


47 DRILLING OPERATIONS AND EQUIP- 
MENT 


The Salem Tool Company—Brief, detailed de 
scriptions of drilling operations and equipment 
have been prepared for easy reference in two color 
ful folders. The literature catalogs many dif 
ferent types of McCarthy drills designed for 
blast hole drilling, earth moving, tunneling and 
strip mine coal recovery work Material in- 
cludes installation photographs, case history 
figures, specifications and a listing of available 
augers, cutting heads, bits and other drilling 


accessories 


HERB J. 


“ON THE DRILL” 
BIT SERVICE 


with Replaceable 
Blades 
Eliminates 

Bit Dressing ... 





There is no such thing as bit dressing when your test drilling is done 


with Hawthorne “Blue Demon”’ bits. 


Bit service by Hawthorne comes in sturdy, plainly marked wooden 


boxes, convenient for handling and storing. 
quality accompanies every box. 


Your “Blue Demon” Bit assembly is a principal 
part of your drilling equipment and is used 
with many sets of interchangeable, replaceable 
blades. Each set of “Blue Demon” bits is packed 
individually in a plainly marked cloth bag. 
Dulled bits are replaceable by a new set of 
blades, with tools regularly used at the drill, 
providing “on the drill” bit service at drastically 
reduced cost. 


Use “Blue Demon” Rock Cutter Bits, with re- 
placeable blades, in sizes from 17%” to 10”, for 
COAL, OIL AND MINERALS EXPLORATION 
.. . TESTING and CORING WATER 
WELLS .. . GROUTING . and FOUNDA- 
TION drilling. 


Drillers the world over are drilling faster, with 
fewer bit changes, at reduced drilling costs, 
with long lasting Hawthorne “Blue Demon”’ Bits. 
for rock bit 


Use “Blue Demons” efficiency 


“fish tail’’ cost. 


WRITE FOR ILLUSTRATED CATALOG 
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48 DUAL FUEL DIESEL ENGINES 


Worthington Pump and Machinery Corporation 


\ l6-page bulletin, No. 5-500 B4 describes the 
Worthington gas-diesel engine which incorporate 
t lual plunger pump and the automatic therm 50 EFFECTS OF CALCIUM CHLORIDE 
ntre Solvay Sales Div., Allied Chemical & Dye Corp. 
has prepared a 40-page semi-technical booklet of 
49 ECHO DEPTH RECORDER nterest to architects, engineers and others con 
cerned with specifications production 
Biludworth Marine, Div. of National-Simplex- f Portland cement concrete : booklet con 
Bludworth, Inc A specification sheet desecribit tains table graphs and charts covering 
Model f 23 Supersonic Echo Depth Recorder time early trength, curing, slump, density 
fered Thi nstrument provice a perma irface wear, shrinkage, and ultimate strength 
y recorded graph of underwater contours a Also shown are effects of varying temperatures 
‘ 1s an indication of the constituency of botton ind cold weather, and the with speci 
materia Underwater survey ere ired cement neluding air entraininy high 
amie bridge builder and underwater t treneth and low heat cement 


Doctor % PROPS % 


su -Toht--014-) a ame bye) oF 


Simplicity of design — resulting from the experience gained 
in more than thirty thousand successful installotions — coupled 
with sound engineering practice has produced %Proportion- 
eers% low cost, easy to install and operate Chemical Feeder. 
Thousands are accurately and dependably delivering water 
treating chemicals in almost every country in the world. 


FEATURES INCLUDE 


@ Famous “See-Thru” molded plastic measuring chamber suitable for 
feeding any water treating chemical. 


@ Feeding rate adjustable while in operation. 


@ Built of standardized, low cost, readily available, interchangeable, 
“in stock” parts. 


e Mechonism operates in continuous oil bath requiring oil change 
but once a year. 


@ Sold as a complete “Package” including full instructions and oper- 
ating accessories. 
All these features combine to produce unsurpassed economy 
of chemical feeding whatever your requirements. 


%Proportioneers, Inc.% offers you the opportunity of ob- 
taining years of highest accuracy chemical feeding at lowest 
cost. Write for Bulletin SAN-7. %Proportioneers, Inc.%, 360 
Harris Avenue, Providence 1, Rhode Island. 





Representatives in principal cities of the United States, 
Canada, Mexico, and other foreign countries 


quipment most in 





Oo 


51 ELEVATED STEEL TANKS 


Chicago Bridge & Iron Company——has recently 
issued a 24-page booklet, ‘‘Horton Elevated Steg 
ranks of Large Capacity, describing the ad. 
vantages of using large elevated steel tanks to 
provide gravity pressure in municipal water 
works systems It contains detailed informatiog 
on the design and construction of Horton radial 
cone elevated tanks which are built in capacities 
from 500,000 to 3,000,000 gal and Horton 
spheroidal elevated tanks built in sizes from 
1,000,000 to 3,000,000 gal included in the 
booklet are twelve photographs of actual in 
stallations, a table of sizes, and a page of drawings 
showing construction details 


§2 ELEVATED STEEL TANKS 


Pittsburgh-Des Moines Steel Company —De 
tailed descriptions and data on a complete line of 
elevated steel tanks for water storage are pro- 
vided in a 20-page brochure Modern Water 
Storage The latest obloidal, toro-segmental 
and radial-cone bottom tanks developed are 
discussed and comparative performance fea- 
tures given lables of dimensions and capaci 
ties, standard and accessory tank equipment 
specifications and foundation requirements are 
included, and many illustrations of elevated tank 
installations are shown 


53 EMERGENCY HYPOCHLORINATOR 


Proportioneers, Inc“; .— Bulletin San-8 includes 
description of dual drive (electric and gasoline 


feeder for emergency or standby chlorination 
Service 


54 ENGINEERED TIMBER CONSTRUCTION 


Timber Structures, Inc.—has a catalog describ 
ing structural properties of heavy timbers and 
their proper application in modern churches 
schools, and commercial and industrial buildings 
Particular attention is devoted to glued laminated 
timbers and their structural values, finishes and 
appearance grades Typical installations of 
girders, beams, purlins and arches are shown 
together with tabular data on typical sizes, curva 
tures and arch sections Principal types of 
trusses are illustrated along with common adapta 
tions and essential dimensional data 


55 ENGINEERING INSTRUMENTS 
W. & L. E. Gurley—<An illustrated 64-page 


catalog, N« 50, describes the complete line of 
Gurley engineering instruments Description 
and specifications of several types of transits 
levels, alidades, leveling and stadia rods, and 
plane tables with accessories are listed Dip 


needle, cruising and geologists compasses are in 
cluded, as well as current meters, water level re 
corders and wind instruments 


56 ENGINEERING INSTRUMENTS 


National Blue Print Company—has a booklet 
discussing their instrument repair shop where 
they are prepared to repair, rebuild and refinish 
optical reading measuring instruments of na 
tionally known makes and models such as W. & 

E. Gurley, Brunson Instrument Co. and David 
White Co The company also sells rebuilt tran 
sits and levels that have been completely recon- 
ditioned 


57 EQUIPMENT 


Austin-Western Company—A 12-page catalog 
A D-2146, covering the company's line of equip 


ment is available This includes descriptions 
and pictures of the various sizes of power graders 
and «their attachments, street sweepers $ 


wheeled and tandem rollers, the Badger con 
vertible shovel and the complete line of crushing, 
screening and washing equipment 


58 FACILITIES a PRODUCTS 
Newport News Shipbuilding & Dry Dock Co. 


Illustrations on every one of the 40-pages of this 
attractive book show some of the company's 
facilities and products in the process of manufac 
ture A wide range of facilities as to function 
type, and capacity, together with a trained or 
ganization, are needed for the building of large 
compact vessels, producing rayon-yarn-spinning 
machinery, steel pipe lines, tanks, valves, gates 
and a variety of equipment designed especially 
by the user 
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Solvay Process Division, Allied Chemical & Dye Corp., reports 


New speed and versatility 


in drawing reproduction 
... with Kodagraph Autopositive Paper 










Photo-lasting files. The apparatus and other en- 
gineering drawings for Solvay’s alkali plants in 
Syracuse, Detroit, and Baton Rouge—are pre- 
pared by the home-office staff in Syracuse, N. Y. 
Then Autopositive intermediates, which have 
the lasting qualities of photographs, are made for 
future reference and print-making requirements, 


. print deliveries speeded .. . new 


ngs production services provided—these are some of the advantages 


xlagraph Autopositive Paper. 


liate material reproduces all types 


. In addition, Autopositive increases 


e utility of existing print-making equipment... brings the “plus” 


atures offered by photography alc 





ae 





ly redrafting eliminated. Old, soiled 
wings are reproduced on Kodagraph 
opositive Paper, which intensifies line 
il, cleans up backgrounds . . . producing 
v-qualitv” print-making masters with- 
costly redrafting 


\UTOPosivive 


Paper 






‘THE BIG NEW PLUS“’ 
in engineering drawing 
reproduction 





me to many jobs. See how it works 


r Solvay ... see how it can work for you! 





Contracts expedited. Autopositive intermediates 
are sent to outside bidders on plant construction 
projects so that the required number of blue- 
prints needed for quotations can be made. This 
saves time previously lost when insufficient quan- 


tities of prints were supplied. 


















Positive photographic intermediates 
are produced directly from drawings — 


no negative step, no darkroom han- 


dling. Solvay exposes Autopositive in its 


blueprint machine . . 
standard photographic solutions. 


processes it in 





Plant reports prepared quickly. Autopositive 
intermediates “masters” from 
which the required number of direct-process 
prints are made. These intermediates can 


are used as 


easily be revised _ deletions made and new 
detail added—by hand or typewriter—so that 
the basic form can be used over and over, 


“OY SH 08r cory 
M0 Levinas 


Ms 


Get complete details 

on Kodagraph Autopositive 
Paper. Write for a free copy 
of “New Short Cuts and 
Savings.” 


Eastman Kodak Company, Industrial Photographic Division, Rochester 4, N. Y. 


Gentlemen: Please send me a free copy of your new illustrated booklet, 


“New Short Cuts and Savings.” 


Name 
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Company 


Street 





City Zone State 
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§9 FiELD, LEVEL, AND TRANSIT BOOKS 


Wilson Jones Co.-—has a circular describing a 
broad line of field, level, transit, topographical, 
and cross section books. Forms are lithographed 
on water repellent paper There are loose leaf 
and bound book styles. Ask for Circular D-1115 


Order Your Literature Now by 
mailing the coupon on page 94 


to CIVIL ENGINEERING. 


60 FLUORESCENT LAMP BALLASTS 


General Electric Co.—Two publications on 
fluorescent lamp ballasts are available. The 
first, a 20-page, three-color booklet, GEA-5731, 
explains in non-technical language how a fluores- 
cent lamp works and the part the ballast plays in 
its operation. Of a more technical nature, the 
second publication, GEA-5672, deals with the 
radical system of “‘sound-rating’’ its ballasts 
The 4-page, two-color brochure describes how 
the company’s ballasts are classified according 
to the amount of natural hum they emit. It 
explains how these ratings can be put to use by 
fixture manufacturers, electrical contractors, and 
architects, and gives a typical example of applica- 
tion ° 











—~ 
j This is no fire, 
officer. We're headin’ 
for Kansas City 
Missouri 
and the 
A.W.W.A. Convention. : 












See you in 
Kansas City, 
friends, May 4 to 9. 














MATHEWS 


HYDRANTS 


Made by R. D. Wood Company | 


Public Ledger Building, Independence Square, Philadelphia 5, Pa. 


And don't forget 
to look inonusat | 
Booths 77 and 78. 

ul 











Manufacturers of “Sand-Spun” Pipe (centrifugally cast in sand molds) and R. D. Wood Gate Valves | 





100 


61 FLUORIDATION 


% Proportioneers, Inc. “{— Bulletin SAN-9 give 
the complete story on the feeding of fluorides fo, 
the reduction of dental caries 
methods of feeding sodium silico-fluoride ang 
hydrofluoric acid under pressure. Special atten. 
tion is given to the accurate control of feeding in 
strict proportion to the flow 
described for feeding into pressure line 


62 FOOTWALKs 


Wm. F. Klemp Co.—offers a 1951 edition of their 
catalog entitled ““Klemp Open Steel Grating and 
Stair Treads, the Perfect Structural Steel Floor. 
ing,” containing information on riveted and 
welded grating, structural steel footwalks, bridge 
decking and drain grating, for use in refineries, 
power houses, sewerage units, mezzanine storage 
rooms, catwalks, heavy industries, bridges, etc 


63 FOUNDATIONS 


Drilled-In Caisson Corporation—Literature de. 
scribes foundation columns anchored in rock 
sockets; heavy column loads carried on single 
caissons; penetration through any type of soil to 
rock at any depth; examination of rock can be 
made; economy in time and labor; foundation 
bonded in rock; description, design, specifications 
technical data 


64 FOUNDATIONS AND HEAVY CONSTRUC. 
TION 


Spencer, White & Preniis, Inc.—Literature on 
the construction of difficult and unusual founda- 
tions, description of concrete-filled steel tubes 
driven to rock, including technical data, perform- 
ance and installation, description of Pretest 
Underpinning and the application of the Pretest 
Method to construction other than foundations; 
Pretest foundations; caissons; foundations under 
existing buildings; shoring and moving buildings. 


65 GRATING-FLOORING AND TREADS 


Irving Subway Grating Co., Inc.—Catalog F-225 
contains illustrations, descriptions and engineering 
data on grating-flooring, treads and floor armoring 
(riveted, press-locked, welded types)—safe, 
durable, fireproof, ventilating, clean and eco- 
nomical—for industrial and power plant and re- 
finery walkways, stairways, driveways, trucking 
aisles; ship cat-walks and engine room floors and 
treads; locomotive, freight and passenger car 
runways and treads; roadway armoring, expan- 
sion joints, catch basin covers; bridge decking 


66 Grip ROLLER 


Hyster Co.—A 10-page pictorial and verbal de- 
scription of how, where, and why the grid roller 
process has proved a better, less expensive and 
faster way of reclaiming and maintaining bitumi 
nous roads is offered 


67 Gunre 


Pressure Concrete Company—has a 48-page 
illustrated, free booklet on Gunite in all of its 
phases. The booklet contains specifications, job 
stories, and illustrations showing Gunite repair 
of reservoirs, dams, filter plants, sewage disposal 
plants, stadiums, bridges, stacks and bunkers. 
The booklet also contains photographs on new 
prestressed tank construction and much other 
data 


68 HEAVY-DUTY PROTECTIVE PAINT 


Joseph Dixon Crucible Co.—A 6-page brochure 
graphically tells the story of protective paints for 
bridges, tanks and other types of outdoor steel 
structures. Bulletin V-60 contains a complete 
outline of the mechanical side of protective paints, 
pigments, etc. A page of accurate color chips is 
incorporated for ready reference. 


There are 168 Digest items on pages 
numbered 94 to 114. Read all items 
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69 HIGHWAY MATERIALS 


American Association of State Highway Offi- 
cials—offers a two volume edition, Part I Speci- 
fications and Part II Tests. This publication 
represents the combined knowledge and ex 
perience of the American Highway Materials 
Engineer. It is an accepted handbook in this 
highly specialized category and is used in every 
State Highway Department as well as in hun 
dreds of engineering offices, not only in the 
United States, but throughout the world. The 
contents cover essentially every material used in 
the design, construction and operation of a high- 
way department, whether it be rural or urban 
Volumes are not sold separately Price per set 
$6.00 

VN. B. There is a charge for these volumes- 
Make checks payable to the American Association 
of State Highway Officials 


70 HOT PROCESS WATER SOFTENERS 


Permutit Co.—-Bulletin 2341 illustrates and de- 
scribes new hot process water softeners. This 
equipment is especially designed to condition 
boiler feedwater so as to protect tubes and drums 
against scale and corrosion and inhibit caustic 
embrittlement 


71 HYDRANTS AND GATE VALVES 


R. D. Wood Co.—-A 22-page booklet, ““Mathews 
Modernized Hydrant,”’ gives detailed description 
of its various features, with numerous photo- 
graphs and sectional views to clarify the text 
Appropriate space is devoted to the removable 
barrel containing all the working parts, to the 
completely revolving head, and to the Sand-Spun 
protection case. A portion of this booklet is an 
illustrated treatment of gate valves that stay re 
liable under severe service conditions 


72 HYDRAULIC TURBINES 


James Leffel & Co.—Two bulletins tell about 
recent Leffel hydraulic turbine installations 
Bulletin 1085 describes the installation at the 
Bureau of Reclamation’s new Anderson Ranch 
Dam, with photos, statistics, etc. Bulletin 1086 
contains information on a turbine used in the 
expansion of TVA’s Wilbur Dam, with photos, 
field test results, cross-section of installation, etc. 


73 HYDROCRANE 


Bucyrus-Erie Co.— The two-color, 24-page book- 
let, ‘Busy As A Bee”’ pictorially illustrates the 
all-hydraulic Hydrocrane's versatility by showing 
it doing everything from digging ditches to mov- 
ing furniture through second story windows 
Over 100 illustrations show the machine with its 
many attachments placing tanks and pipe; dig- 
ging, trenching and backfilling, etc. 


74 HYDROLOGIC DATA BOOK 


Leupold & Stevens Instruments, Inc.—A com- 
pletely revised edition puts interpretive data on 
water measurement and control at your finger- 
tips. Over 150 plates contain information on 
float wells and instrument shelters, typical in- 
stallations, a wealth of hydraulic and conversion 
tables, and information on internationally famous 
Stevens water measuring instruments. Price is 
$1.00 

N. B. There is a charge for this book. Make 
oo payable to Leupold & Stevens Instruments, 
nc. 


75 INDUSTRIAL BUILDINGS 


Timber Structures, Inc.—A catalog contains 
construction ideas for several types of wide span 
buildings suitable for efficient manufacturing 
and warehousing. It stresses economy and 
efficiency of glued laminated girders, beams and 
trusses. Included are data and dimensions help- 
ful to architects and engineers in preliminary 
planning. It shows pictures and detail drawings 
of typical installations, 


76 INDUSTRIAL LINE 


Allis-Chalmers Manufacturing Company—A 28- 
page general line catalog is a printed product dis- 
play in three colors of the complete industrial line. 
Lawler tractors, motor graders, industrial wheel 
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tractors, power units, allied equipment, ac- 
cessories, and attachments are all included now 
in one cover. Color illustrations are used 
throughout the catalog, and brief descriptions 
and specifications give the highlights of each 
model in the line 


77 INDUSTRIAL PRODUCTS 


Johns-Manville—The 40-page catalog contains 
descriptions, sizes, illustrations, and application 
data on the following J-M products: “‘Transite” 
asbestos-cement pipe, friction materials, packings 
and gaskets, refractory products, electrical 
products, asbestos products and industrial build 
ing materials. 






Rafttod 


Cyclator’ 


78 iRON-CLAD CONCRETE FLOOR 


Master Builders Co.—A 36-page illustrated book- 
let gives full information on product and method 
for producing colored and non-colored iron- 
armored concrete floors. Masterplate floors are 
spark-resistant, static-disseminating, non-dusting, 
non-slip, corrosion-resistant, easy-to-clean and 
economical. The booklet contains full informa- 
tion on nine features of Masterplate floors, speci- 
fications and detailed directions. 


RETURN THE COUPON 
TODAY FOR IMMEDIATE 
RESULTS! 


y 
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collects and thickens voluminous solids 


Looking for clues for the effective removal of oils, light suspended 
solids and toxic metals? Then investigate the Cyclator. 

The Cyclator combines chemical treatment, solids recirculation and 
mechanical thickening within a single, compact, space-saving 

unit for complete treatment of a wide range of industrial wastes. 
You can count on a pure effluent at low cost—and in many 
cases—gain substantially by recovering by-products and by the re- 


use of purified water. 


Ask for complete information including Cyclator case histories. 


Available in our Bulletin 850. 






IMFILCO INC. Tucson, Arizona 


Plants in Chicago & Joliet, Illinois 









FIELD ENGINEERING OFFICES IM 26 PRINCIPAL CITIES 


World’s Leading Manufacturers of Water Conditioning and Waste Treating Equipment 
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Taxpayers hriend 


To a tax-burdened public the statement that cast iron pipe is the ‘taxpayers’ 


friend” is more than a mere figure of speech. To most waterworks engineers it is a 
cold fact. They know that cast iron pipe in water distribution systems has saved, and 


continues to save, millions of dollars in local taxes. 


The useful life of cast iron pipe is known to be 4 to 5 times the average term 
of a water revenue bond issue. More than 35 American cities have cast iron mains 
in service that were installed over 100 years ago. A survey sponsored by three 
waterworks associations shows that 96% of all six-inch and larger cast iron pipe ever 


laid in 25 representative cities, is still in service. 





Fortunately for taxpayers, over 95% of the pipe 
in America’s water distribution systems is 
long-lived cast iron pipe—the taxpayers’ 


friend. 


This cast iron water main installed 
in Richmond, Virginia, 120 years 
ago, is still in service. Over 35 other 
cities have century-old cast iron 
mains in service. 





CAST IRON PIPE 
(mertea's Nol Tox Saver 


© 1952, Cast Iron Pipe Research Association 


CAST IRON PIPE RESEARCH ASSOCIATION, THOS. F. WOLFE, MANAGING DIRECTOR, 122 SO. MICHIGAN AVE., CHICAGO 3. 
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T2... UNIVERSAL THEODOLITE 


The recognized instrument for triangula- 
tion, bridgework and other precise en- 
gineering jobs... The instrument for you. 
You read both circles by micr 
direct to 1”. Every reading gives t 
mean of two diametrically opposite 
points of the circle, therefore free from 
eccentricity-errors. 

Due to the optical plummet, ote 
above a ground point is easily an 
quickly done even on windy days. The 
telescope, with a big field of view, is 
easy on the eye and can be transited 
both ways...Choose Wild instruments for 
ease of operation, speed and accuracy. 


For detailed information ask for Booklet CE 4 
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HENRY WILD 
NSTRUMENT SUPPLY 


79 JOINT FILLERS AND SEALS 


Servicised Products Corp.—A 12-page catalog 
gives complete details and specifications on joint 
fillers, hot poured para-plastic sealing compound 
asphalt plank flooring, waterstops, pre-molded 
para-plastic, kork-pak corrugated closure strips 
and safety stair treads 


80 LAYKOLD FIBRECOAT 


American Bitumuls & Asphalt Company—An 
illustrated booklet describes Laykold Fibrecoat, 
a mineral-armored asphalt for cold, application 
to protect bituminous and metal surfaces 


81 MAINTENANCE & CONSTRUCTION 
MATERIALS 


A. C. Horn Company, Inc.—A 20-page catalog 
presents a list of A. C. Horn products with the 
description and use of each Also, architect's 
problems and how the company's products have 
solved them are included. 


82 MASONRY AND CONCRETE DIAMOND 
BLADES 


Clipper Manufacturing Company— Metal bonded 
diamond blades for cutting hard vitreous ma- 
terials with masonry or concrete saws are de 
scribed in circular No. 134 Blades are avail 
able in bronze, nickel or steel bond and in three 
rim types for cutting 2 to 3 times faster with 
smooth effortless results. 


83 MASONRY SAWS 


Clipper Manufacturing Company— Discover how 
you can realize four times the profit from a 
masonry saw with the ‘convertible’ feature 
Circular No. 163 illustrates how to cut glazed tile, 


concrete block, transite, concrete pipe and 
patches and trenches in concrete slabs. 

84 MASONRY UNITS 

Waylite Company—A booklet on Waylite, the 


modern lightweight masonry unit is offered A 
description of Waylite, physical characteristics, a 
section on exterior and interior finishes and 
sketches on different shapes and sizes of Waylite 
for every need, are included There are also 
construction details for all types of buildings in 
cluding commercial, industrial and residential. 


85 MECHANICAL PIPE JOINTS 
R. D. Wood Co.--A 4-page leaflet describes 


mechanical joints that meet the requirements for 
permanent tightness of pipe joints under condi 
tions of deflection, expansion, contraction and 
vibration. They are designed for high-pressure 


lines for oil, gas, water, steam, or chemicals 


86 MODERN SCHOOLS 


Timber Structures, Inc.—-The catalog features 


arch, beam and truss applications for modern, 
functional school buildings. It illustrates and 
describes actual installations of classroom, 


gymnasium, auditorium, vocational shop, multi- 
purpose school room, portable bleachers and 
permanent grandstand for athletic fields. In- 
cludes drawings of typical connections and tables 
of dimensions, sizes and weights of various types 
of trusses, with dimensions of bearings 


87 MOTOR GRADER 


Allis-Chalmers Manufacturing Company—-A 
16-page, two-color catalog on the newest product 
in the company’s line, the AD-40 motor grader 
with 4-cylinder diesel engine, 104 brake hp, is 
offered. New features incorporating full visi- 
bility for the operator, easy working controls, 
“hydraguide”’ steering, and extra high clearance 
are explained Large pictures of the AD-40 in 
action on various jobs show what its many 
features mean in terms of work it can do 





88 motor on 


Standard Oil Co. (Indiana The booklet en 
titled ““Stanolube HD-M Motor Oil” is a technical 
description and definition of heavy duty motor 
oils, illustrating through charts, photographs, and 
other data its ability to cope successfully with the 
most difficult problems of lubrication in automo 
tive, diesel and HD engines 


89 OPEN STEEL FLOOR GRATING 


A. O. Smith Corp..-A 12-page booklet “‘The 
Facts About Open Steel Floor Grating and In 
dustrial Safety gives information on the 
exclusive 100 per cent serrated surface grating 
for flooring, walkways, and stair treads. It is 
profusely illustrated and includes a grating selec 
tion table for uniform or concentrated loads 
Comprehensive detail on use of various types of 
serrated and smooth grating explains advantages 
over conventional types 


90 OPTICAL POLAR PLANIMETER 


Trans-Global Company—-An 8-page catalog on 
the Model 236 optical polar planimeter describes 
the patent optical tracing ring, zero-setting lever 
and enclosed wheel carriage. It discusses 
planimeter theory with formulas and sample 
calculations and describes compensating positions, 
internal pole methods, and use of checking gauge 
It gives constructional details, specifications, 
hints for planimeter care and use. Catalog Pi-1 
is illustrated with photos, diagrams and useful 
reference tables. 


91 OUTDOOR LIGHTING 


General Electric Co.—Bulletin GEA-3640C, 
“Outdoor Lighting for Industrial Plants’’ con 
tains many helpful suggestions for properly 


lighting plants. Adequate lighting of roadways, 
loading platforms, parking areas and property 
lines can easily be obtained with the luminaires 
and floodlights described. 


PACKAGED ELECTRIC POWER 


General Electric Co.-A 24-page bulletin on pack 
aged electric power for industry's third-——-and 
biggest expansion is now available Designated 
as bulletin GEA-5600, the publication outlines 
methods of obtaining electric power equipment 
for quick expansion at low cost and with a mini 
mum of critical materials. The publication also 
offers a list of 31 other G-E bulletins giving full in 
formation on available equipment for industrial 
power expansion 


93 PAVING HANDBOOK 


American Bitumuls & Asphalt Company Com- 
plete data for paving jobs, including tables, charts 
and diagrams, together with full explanation of 
products used in road and street construction, 
are provided in this pocket-size handbook 


94 PENCILS 


Eberhard Faber Pencil Company—cCivil Engi- 
neers will welcome the introduction of the Color- 
brite high visibility colored pencil fitted with a 
flat shape adjustable and renewable eraser. 
Shape of the eraser prevents the pencil from roll- 
ing on flat surfaces, and also allows the pencil to 
be inserted in boot top without slipping. Two 
colors, red and blue, are available. Lead is of 
thin diameter, marks are wet-proof and fade- 
proof. For a free sample of Colorbrite pencil, 
please specify color. 


DID YOU MAKE YOUR CHECKS 
PAYABLE TO THE PROPER COM- 
PANIES? ARE THE AMOUNTS 
CORRECT? 
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STANG DOES THE “IMPOSSIBLE” 
. a 


























The job—to excavate 342,000 cu. yds. of saturated soil 
alongside Ohio River for 600 ft. x 144 ft. building foundation 
at new Joppa Steam Electric Station in Illinois. 


The problem—keep excavation dry so tractor-scrapers could 
meet 3 months deadline to concrete pouring. 





Original grade elevation 350 ft. Lowest subgrade elevation 
280 ft. Excavation commenced during heavy daily rainfall, 
with Ohio River overrunning banks 300 ft. away. 

By using Stang, Wellpoint equipment operating 24 hours a 
day, concrete pouring began 99 days after start of ex- 
cavation. 


JOHN W. STANG CORPORATION 


Engineers and Manufacturers of Dewatering Equipment 


8221 Atlantic Avenue, BELL, CALIF. 2123 S. 56th St. OMAHA, NEBRASKA 
P. O. Box 631 Telephone: Logan 5-7421 Telephone: Walnut 7796 
NEW YORK 4, NEW YORK 
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Are YOU trying to push wa 
through LINES LIKE THIS? 





ee 








No need to worry about it anymore! PIPE LININGS, INC....and 


eas w, in Ss, th 
You can recondition your poten aes. poe pny 
old cast iron or steel line 


very economically...at much ing is Fe ayy oe ite — 
lens than the cost of a new ‘“Omemary ere 
install by-pass lines. 


CEMENT MORTAR LINING WILL... 
Protect against discoloration and contamination 
Protect against corrosion 


pipe line. , 
AND...without appreciably If your lines look like this Improve flow coefficients 
disturbing present service!  ...find out how you can get Prevent leakage 


Reduce maintenance costs 
Reduce pumping costs 


Interior tuberculation and new pipe performance at 
incrustation is removed by much less than the cost of 
patented processes used by new line. Write TODAY! 


After reconditioning 
——— — — = oe oe oe oe ee ee ee oe ee ee ee ee ee oe oe 








PIPE LININGS, INC 




















POS OHSAS QSPSCSSSS 2H 20F°R7 


USED 4675 Firestone Blvd., South Gate. Calif 7 
CESS PIPE LININGS | Please send complete information on how we can obtain new 
wee to 16 | nc. pipe line performance from our old line 
om A subsidiary of 
CENTRILINE noc American Pipe and Construction Co Name___ : = Title ___ 

Used on Line 16” to} 4675 Firestone Blvd. ; 

Consult our hydraulic engineers South Gate, California Company - - ——————_ 
re at your service. (In the East—CENTRILINE CORP ee 
.-they @ 140 Cedar St. New York 6, N Y.) Address = = 
City Zone ___ State 
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White Universal 
Level-Transift... 





the most versatile 
instrument you can own! 


b er the White ‘Universal 
Level-Transit is the 


practical, omplete instrument on 


most 


the market. Now available in a 
new improved model — the No 
3000 — with internal focusing, 
coated optics, guarded vertical arc. 
In fact, every feature to assure 
you lifetime durability and accu- 
racy. And the price is nly $185*, 
complete with tripod. See your 
dealer, or write DAvip WHIT! 
359 W. Court Street, 


Wisconsin 


COMPANY 
Milwaukee 


Indispensable for all these jobs and many more 





I? = fs ini 


at / 


womb walls ond up ghts) 








Ce 
(7- 








Lune vp curt ond udewo! Level up founderens 


Bur property lines 











We offer the mos! 
expert REPAIR 
SERVICE on all 
mokes, all types 
of instruments. 





®Price subject to change without notice. 
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95 PENCIL SKETCHING 


American Lead Pencil Co. 

illustrated instructions on pencil sketching 

25¢ with two free Venus drawing pencils 
V.B There is a charge for this book Make 
ecks payable to the American Lead Pencil ¢ 


24 pages of helpful 
Only 


96 Pues 


MacArthur Concrete Pile Company—A 4-page 
presents the general description of the 
types of MacArthur foundation 
ind company engineering services available 
Also available, a semi-technical 4*page folder for 
file reference Planned Foundation Piling for 
Foundation Construction It presents the 
technical reason for the use of various types of 
ivailable foundation piling 


piles 


97 pues 


Raymond Concrete Pile Company—Raymond 
Standard and Step-Tapered Piles are described in 
literature which also includes information on the 
scope of Raymond's activities which cower every 
type of pile foundation including 


cast-in-place concrete, precast concrete, com 
posite, wood and concrete, steel, pipe, and wood 
Raymond's activities and experience also include 


the construction of caissons and construction in 
volving shore protection, shipbuilding facilities 
and harbor and river developments 


98 HLES AND CAISSONS 


Western Foundation Corp.-An 8- page 
on concrete piles and caissons is offered 

performed by Western Foundation are enumer 
ited and seven types of cast-in-place concrete 
ich as the button bottom, concrete pedes 
tal, compressed concrete, and 
are outlined in the catalog 


bulletin 
pervices 


wood composite 


99 PILE, TAPERED TUBULAR STEEL 
The Union Metal Mfg. Co.—-has descriptive in 


formation and engineering data on Monotube 
tee! piles The Monotube is a fluted, tubular 
stee! pile, fully tapered or combining tapered and 
uniform sections It is driven directly with 
standard pile-driving equipment without use of 
driving core or mandrel Advantages listed 
easy handling, speedy driving, economical field ex 
tendability, internal inspection after driving, high 
load-carrying capacity with consequent economy 
per ton of load carried 


100 pipe CEMENT LINING 


Centriline Corp.—-A booklet describes the method 
of reconditioning pipe lines in place by placing a 
cement mortar lining on the inside surface which 
will stop leaks, corrosion and increases flow coeffi 
cients his work can be done in pipe diameters 
from 4 in. to 144 in. with a minimum interruption 


ervice 


101 pire Guive 


Naylor Pipe Company — Bulletin No 
specifications on light-weight standard 
gs, flanges and connections in sizes from 4 in 
to 30 in. in diameter for specified service in con 
struction, dredging, materials handling, mining 

1, paper, power plant and sewage disposal fields 


07 present 


pipe 


102 pire LININGS 


Pipe Linings, Inc Tate Process a 
illustrated, multicolor bulletin covers a method of 
lining smaller diameter water, oil, or gas pipe 
lime in place The service cleans corroded 
matter and tubercules from pipe walls and applies 
mooth cement-mortar lining 


10- page 


103 pire systems 
Albert Pipe Supply Co., Inc.—-An 8-page illus 


trated brochure describes “‘packaged”™ pipe line 
for temporary and semi-permanent air, gas and 
water lines, with emphasis on its use for civilian 
defense The system is lightweight, portable 
easily assembled and available for prompt ship 
ment It includes pipe, couplings fittings 
adapters and valves where necessary. 


| 
| 








oth TTT Te 
PRESSURE CONCRETE C0. 


gives cement 
greater utility, 
versatility! 


FOR REPAIRING: Reservoirs, Dams, 
Filter Plants, Sewage Disposal Plants, 
Tanks, Stadiums, Bridges, Sea Walls, 
Breakwaters. 


FOR LINING: Reservoirs, Swimming 
Pools, Tunnels, Sewers, Pipe, Con- 
crete, Brick and Steel Tanks, Stacks, 
Bunkers, Inigation Ditches. 


FOR CONSTRUCTING: New Tanks, 
Stacks, Piles, Sidewalls and Roofs, 
Steel Encasements. 


Write for 48-page illustrated booklet 
showing “GUNITE” at work. 


PRESSURE CONCRETE CO. 


NEWARK 5, N. J. CHICAGO, ILL. 
193 Emmet Street 33 No. La Salle Street 

CHARLOTTE, N. C. FLORENCE, ALA. 
Liberty Life Bidg. So. Court Street 





BUCKET LADDER 


DREDGES 


for 


SAND—GRAVEL 


@ SCREEN PLATES 
e BUCKET PINS 
SAND PUMPS 
YUBA JIGS 





YUBA MANUFACTURING CO. 


Room 716 - 351 California Street 
San Francisco 4, Calif. 


CABLES: 


Shawdarbco, London 


Yubaman, San Francisco 
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ieonater! 


* for the city 
of wauwatosa 


Layne points with pride to a recent deep well 
and four vertical turbine pump installation 
for the city of Wauwatosa, Wisconsin. From 
an overall capacity, control flexibility, high 
efficiency, smoothness of operation and 
modern engineering, this is one of the very 
finest water supply plants in the state. The 
1750 foot deep well, cement grouted from 
top to bottom, produces 1650 gallons of 
water per minute against a dynamic head of 
145 feet. All water for the city of Wauwatosa 
is 100 percent from Layne pumps. 


This installation is typical of Layne’s all in- 
clusive services. Everything from the original 
test borings to the well drilling, sand screen 
and pumps and motors, was handled com- 
plete by Layne’s own crews operating under 
the direct supervision of Layne engineers. It 
is such splendid services and outstanding 
results that Layne and Layne alone in the 
Nation is in a position to offer cities, fac- 
tories, mills and plants of all kinds whether 
the need is for a single-unit or for many. For 
late catalogs, bulletins etc., address 


LAYNE & BOWLER, INC. 
General Offices, Memphis 8, Tenn. 


aE 


WATER WELLS 


VERTICAL TURBINE PUMPS 
WATER TREATMENT 
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104 pit cAsT PIPE 
Warren Foundry & Pipe Corp.--offers AS.A 


Standard Specifications for pit cast pipe for water 
and other liquids, Specification A 21.2-1939 


105 pitot EQUIPMENT 


Simplex Valve & Meter Co.— Bulletin No. 1300 is 
a complete publication on the choice and use of 
Pitot equipment Descriptive material covers in 
structions for use of Simplex Pitot tube and 
manometer, instructions for operation and use of 
Simplex portable Pitot recorder and in addition, 
contains an entire section applied to theory, formu 
las, notations, tables and curves relating to Pitot 
tubes, manometers and recorders 


106 Pocket INSTRUMENTS 
Keuffel & Esser Co. A leaflet entitled, “Right 


Angles with Pocket Instruments will be of 
interest to engineers, builders, etc Such instru 
ments as the right angle prism, the right angle 
mirror and the double right angle prism are 
described, and figures and illustrations show how 
the instruments are used 


107 POWER GRADERS 


Austin-Western Co.—-A 24-page catalog AD-2112 
pictures and describes the “S8-H,"’ the ““99-H" 
and the Master “99" power graders with ex 
clusive all-wheel drive and all-wheel steer All 
types of work-—-rough grading, heavy ditching 
scarifying, snow plowing, terracing and drainage 
mixing, loading, rolling and bulldozing —are illus 
trated and discussed Included also are brief 
specification 1 description of exclusive design 
feature ind detailed illustrations of the attach 


108 precipPitator 


Permutit Co. Bulletin 22041A describes the Per 
mutit precipitator which offers a new and more 
eflicient means for removing impurities from water 
by precipitation, absorption, settling and upward 
filtration 


109 precise LeveL 


Henry Wild Surveying Instruments Supply Co. 
An illustrated booklet gives full details on the 
engineer's tilting level which features the famous 
Wild coincidence prism system for centering the 
level bubble to an accuracy of | in. along the 
line of sight For the adjustment of tilting error 
no backsight is needed Tubular level and tele 
cope are rotatable about the optical axis and by 
centering the level bubble in positions left and 
right and taking two rod readings, any tilting 
error is checked quickly and easily 


110 PRECISION-BUILT CEMENT FLOORS 


Kalman Floor Company, Inc.—An illustrated 8 
page catalog describes the Kalman process, a pre 
cision method of building in maximum hardness 
and density uniformly over complete floor areas 
The laving of one of these granolithic cement 
floors in a typical plant shows in detail the under 
slab preparation, preparation of proper-aggregate 
Kalman topping mix, absorption control, com 
pacting, surfacing, troweling and curing 


111 PRECISION LEVELS 


Trans-Global Company—-A 6-page folder gives 
photos and specifications of: F/S precision level 
Model 5165, with split-bubble reading, 180 deg 
reversion sleeve, minute-reading horizontal circle 
and levelling accuracy of .012 ft per mile; F/S 
normal level Mode! 5155, with vertical-projection 
bubble, minute-reading horizontal circle, and 
levelling accuracy of .03 {t per mile; F/S quick 
levels Model 5197, with 6 min horizontal circle 
and Model 5191, both with vertical-projection 
bubble 


When ordering literature for 
which there is a charge, please 
make checks payable to the 
company offering the material! 





Koppers 
Pressure-Treated Timber 
chosen for 


@ The owners of this attractive motor 
court were faced with the problem of 
retaining the land in front of their 
motel, and they chose Koppers Pres- 
sure-Treated Timber to do the job. In 
addition, use of pressure-treated wood 
was specified for the guard rails, posts 
and stair treads seen in the above 
photograph. 

Concrete and steel were considered 
for the job, but both were rejected as 
being too expensive and out of keep- 
ing with the rustic beauty of the loca- 
tion. 

The decision the owners made was a 
wise one, for Koppers timber is pres- 
sure-treated to resist decay and attack 
from insects — to give decades of 
dependable service, thereby cutting 
maintenance and replacement costs to 
a minimum. Further, it has a warm, 
rich color that blends harmoniously 
with natural surroundings. 

Koppers, by chemical impregnation, 
can change the characteristics of wood 
to suit. your special needs—can even 
make it fire retardant. 

Get in touch with us today for fur- 
ther information on Koppers treated 
wood—we will gladly furnish quota- 
tions on request. 


KOPPERS COMPANY, INC., Pittsburgh 19, Pa. 


KOPPERS 


f 
KOPPERS Bata imait vias 
wOoD 
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ft CONVENIENCE 
and ACCURACY... 











Performance tells...and since 1907 preci- 
sion-engineered LEUPOLD instruments have 
been used the world over. When you use 
LEUPOLD Levels you ore assured of the 
greatest accuracy modern research and 
manufacturing can produce — plus time- 


saving convenience and versatility which 
no similar products can give. 





LEUPOLD HAND LEVEL 


Accuracy and convenience in a small pack- 
age! This practical, easy-to-use Level meas- 
vres 5% overall length with % 
inch outside diameter. Exclusive LEUPOLD 
bubble magnifier adjusts internally to the 
user's eye, eliminating constant refocusing. 
Sealed against dust and moisture. Fur- 
nished in handsome saddle leather case. 


$11.70 


inches 





LEUPOLD ABNEY LEVEL 


Exclusive patented design permits chang- 
ing scales without removing and reversing 
the frame. Thumb screws hold all scoles in 
milled slide, and any scale can be quickly 
superimposed on others for immediote use. 

Bubble magnifier adjusts internally to 
the user's eye, eliminating the need to re- 
focus every time the Level is removed from 
its case. Thumb nut index orm adjustment 
provides micrometer accuracy. Radivs of 





arc, 1% inches. Overall length, 6% inches. 
Furnished in heavy leather case with bell 
loop. Four scales available: per cent, topo- 
graphic, degrees or chainage corrections. | 
MODEL A (Choice of any 2 scales) $27.50 
MODEL B (Choice of any 3 scales) $30.00 





MAIL THIS COUPON TODAY 





NAME 
OL 
city 








SSS ee 





S Encloesd is T) check or [)money order for $ = 
Please send the LEUPOLD Level checked below s 
The HAND LEVEL @ $11.70 4 

__. The ABNEY Model A @ $27.50 | 
Model 8B @ $30.00 List choice of scoles )§ 

end literature on D)LEVELS [) COMPASSES . 
7 

. 

. 

. 

. 

. 

s 








LEUPOLD & STEVENS 
INSTRUMENTS, Inc. 


13, OREGON 





PORTLAND 


CATALOG DIGESTS 


112 pRESSURE-CREOSOTED PILES 


Koppers Co.—-A i6-page booklet designed to 
assist engineers in the evaluation of pressure- 
creosoted foundation piles for various types of 
construction projects has been issued The book- 
let cites important national, regional, and city 
construction codes which allow pressure-creosoted 
wood foundation piles for permanent construction 
I'ypical examples of the use of these piles are de- 
scribed and pictured 


113 PRESSURE GROUTING INFORMATION 


Gardner-Denver Co.—offers Bulletin P-60 on 
pressure grouting information. ‘Construction de- 
tails of the Duplex high pressure steam pumps for 
grouting service, stationary air compressors, and 
hand held drills are given, and are supplemented 
with charts, diagrams and illustrations and other 
informative matter 


114 process ons 


Borne, Scrymser Company —has a brochure list 
ing their principal products which may be segre 
gated into two main classifications; process oils 
and industrial lubricating oils and greases 

here is a separate section on recommendations 
for lubricating oils and greases and one on the 
use and application of industrial process oils 


115 pumps 


Economy Pumps, Inc. 4 448-page data book, 
4°/, in. by 8*/4 in., with flexible binding, contains 
general information on centrifugal pumps, prin 
ciples of pump engineering, general engineering 
data and selection tables on centrifugal, axial and 
mixed flow pumps This book is priced at $3.00 

V. B. There is a charge for this book Make 
hecks payable to Economy Pumps, Inc 


116 pumes 


A. O. Smith Corp.—-Three bulletins are offered on 
various types of pumps of varying capacities 
Features such as fabricated al! steel head and the 
especially designed Smith built motors are ex- 
plained The bulletins are completely illustrated 
and include details of component parts and de 
sign and construction features which insure long 
life and operating economy Capacities de 
scribed range from 50 to 5000 gpm 


117 RACK RAKE 


Newport News Shipbuilding & Dry Dock Co. 
has an illustrated 15-page booklet which outlines 
uses for the mechanical rack rake, a power oper- 
ated rake for cleaning trash racks at water in- 
takes for hydroelectric plants, steam plants, 
pumping stations, canals, and similar installa- 
tions. Included in the booklet are drawings for a 
number of typical installation arrangements 


118 RECTANGULAR STEEL FLOORING 


Keriow Steel Flooring Co.—-An informative folder 
is complete with illustrations, blueprints, charts 
and descriptive matter on the strongest steel 
bridge flooring that Kerlow has ever made 
1Q-35 is made with grating parallel with traffic 
and also transverse to traffic 


119 REPRODUCTION MATERIALS 


Kodak Company——offers 
Drawing and Document Reproduction 
Kodagraph Reproduction Materials.” This 
booklet provides complete information on all 
types of Kodagraph reproduction materials for 
use with blueprint and direct-process machines 
and vacuum frames, for use with contact photo- 
copy equipment, for use with enlargers, projec- 
tion prints, and process cameras plus information 
about Kodagraph chemicals, Kodagraph micro- 
file equipment and other Kodagraph equipment 


“Modern 
with 


Eastman 


120 scraper 


Bucyrus-Erie Co.—A two-color bulletin explains 
and illustrates the advantages of the B-113 
scraper. Designed to utilize fully the speed and 
power of the International TD-18A tractor, 
the B-113 features push bumper adjustable to 
eight positions, apron grills giving the operator 
an excellent view of the bowl during loading, 
“fountain" action for bigger, more uniform 
loads, fast hauling and clean dumping 





Imperial 


TRACING 
CLOTH FOR 
HARD PENCILS 





@ Imperial Pencil Tracing Cloth has 
the same superbly uniform cloth 
foundation and transparency as the 
world famous Imperial Tracing Cloth. 
But it is distinguished by its special 
dull drawing surface, on which hard 
pencils can be used, giving clean, 
sharp, opaque, non-smudging lines. 

Erasures are made easily, without 
damage. It gives sharp, contrasting 
prints of the finest lines. It resists the 
effects of time and wear, and does 
not become brittle or opaque. 

Imperial Pencil Tracing Cloth is 
right for ink drawings as well. 


Imperial 


ae (| 
“Ty TRACING * hyp 
CLOTH Pe 


> STATIONERY AND 
i LERS EVERYWHERE 


= 
aia 
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121 sewAGE REGULATORS 


Brown & Brown, Inc.— Bulletin 81 with supple- 
ments A and B describes sewage regulators de- 
signed to automatically control diverted sanitary 
flows from combined sewer systems either by 
t cutting off such flows entirely during storm periods 
| or by governing such diversions to a constant pre- 














determined quantity regardless of storm condi- | 








enduring and self-anchoring Floor-steel flexible 
floor armor is an open-steel mat Both are used to 
armor and reinforce bridges, docks, air landing 
strips, loading platforms, industrial floors, heavily 
traveled highways and catalytic cracking units 
The book contains complete engineering data 





tions. Charts for the ready solution of diversion * & 
problems are included 
° Val nd Fittings ° 
alves a itting 
122 simPLex EQUIPMENT : é ; 
@ Gomplete inventory of industrial and e 
Simplex Valve & Meter Company—A general de A . 
scription of the complete line of Simplex equip- - commercial valves and fittings. Tube a 
ment is offered in Bulletin 002. The bulletin de turns. Dresser, Victaulic, cast iron or 
scribes and illustrates Venturi tubes, rectangular ° 7 a 
and circular chart type meters, controllers and | @ steel, forged steel, special alloys, water * 
gauges and methods of auxiliary close-off devices main 
It illustrates type “‘S’’ parabolic flume, W-K tap , 
arrangements, manometers, pilot equipment air eo ee 
inlet and air release valves : 3 DTA. : 
«= 
© World Famous Sz hy * B PIPE SYSTEM e 
123 STEEL BEARING PILES @ “The complete job requirements in one pack- ~~" _esie te aia * 
il United States Steel Co.—A 100-page book pre age.” For fast-laying temporary and semiperma- PILE SHELLS—Spiral Welded, Hel-Cor, 
sents comprehensive data and illustrations of the . . . Riveted, CAISSONS 
current practice in the design and use of the new nent lines for water, compressed air, and other PILE FITTINGS—All types and sizes for steel e 
steel CBP section bearing piles. In addition, services. The “package” includes prepared pipe and wood, cast steel and iron points. 
there is an extensive review of the use of steel * d all " fitti li d Plates ond shoes cast steel and + 
bearing pile sections, with records of tests of the and all necessary valves, fittings, couplings an malleable iron sleeves 
8 past uses and applications @ accessories. Write for free Speed-Lay brochure. + ot | ~ ocaaaes Spiral or . 
° e 
124 STEEL FLOORING INSTRUCTIONS SPECIALISTS IN PREFABRICATED PIPING 
a Wm. F. Klemp Co.—offers its 1951 edition of a 4 © * 
<a technical manual entitled “‘ Instructions for Laying A lb ng 
Klemp Hexteel and Floor-steel."" Hexteel heavy t 
duty surface armor is an open-steel grid, solid a er F L e Uu 0. ne. 0 ae 
® . 
° * 





125 steel SHEET PILING 


S The L. B. Foster Company— An 8-page illustrated 

brochure listing advantages of renting steel sheet 
piling and giving engineering details of inter- 
locking sections has been prepared Bulletin 
F-160 contains specifications for piling sections, 
as well as corners and connections, of the three 
leading manufacturers of steel sheet piling 
Data is also given on pile hammers and extractors 
| available through Foster 


| 126 STEEL SHEET PILING 


United States Steel Co.—A 56-page booklet gives 
detailed discussion of the uses, characteristics, and 
assembly of the three general types of steel sheet 
piling sections; the straight web, the arch web, 
and Z-piles. Following this discussion are com 
plete tables of wall dimensions, cellular structures, 
accessories, and weights for all sections, plus dia- 
grams of the individual sections, walls, corners, 
cellular structures, cofferdams, bulkhead and 
piers, and caps or copings 


127 structURAL SHAPES 


United States Steel Co.— Attractive 72-page book, 
“Hot Rolled Carbon Steel Structural Shapes,” 
contains complete properties and dimension 
tables of all available structural shapes, including 
diagram drawing of each. Also includes plate 
size limitations and basic structural data on bear- 
ing piles, steel sheet piling, floor plate, crane rails, 
and corrugated sheets 





PATENTED 





Please remember _ industrial 
literature is costly. It is re- 
quested that you ask only 
for those booklets of par- 
ticular interest to you. 


TRADEMARK 


DRILLED-IN CAISSON CORPORATION 
2 PARK AVENUE, NEW YORK 16, N. Y. » ORegon 9-2082 


* j h SPENCER, WHITE & PRENTIS, NEW YORK + WESTERN FOUNDATION CO 
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NOW SAW 
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Saue by Sawing... 
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Patches Trenches C joints 
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tility Poles nih aie urbings 
CLIPPER 
CONCRETE SAWS 


You save Time and Material when you cut 
straight, smooth edges with o Clipper Con- 
crete Saw before breaking out for patches, 
trenches or machinery bases. Eliminate radi- 
al cracks—stop spalling! Imagine Sow up 
to 12° per minute 1” deep in Limestone 
aggregate concrete! 





y . 
Saw % slab depth... then break out. Only a 
minimum of replacement material necesssory! 


ATLANTA 
wastinc Ton 0 . 





7 
CLIPPER MANUFACTURING CO. | 
CONCRETE SAW DIVISION | 

2804 S.E. WARWICK, KANSAS CITY 8, MO. | 
Send FREE Literature, Information and Prices | 
on the NEW CLIPPER CONCRETE SAWS 5¢ | 
| 

| 

| 

| 

| 
























CATALOG DIGESTS | 


128 sump SEWAGE PUMPS 


Worthington Pump and Machinery Corporation 

4-page bulletin, No. W-317-B12, describes 
Worthington types FLJ and FLJD wet-pit 
pumps used in handling sump sewage and for 
drainage service 


129 suRVEYING INSTRUMENTS 
David White Company—-offers Bulletin 1052 on 


surveying instruments for all purposes The 
present edition tells the story of the most recent 
changes and developments in the field of survey 
ing instruments and engineer's field supplies 
The catalog presents an exceptionally large as- 
sortment of high-grade and up-to-the-minute 
products 


130 TECHNICAL BOOKS 


John Wiley & Sons, Inc.—Information on authori 
tative. up-to-date technical books in all branches 
of science and engineering is available in the 
Wiley general catalog. Of particular interest to 
civil engineers are the descriptions of standard 
reference and textbooks on structural engineering 
foundations, hydraulic and hydroelectric engi 
neering municipal engineering architecture 
irrigation, highway and bridge engineering, build 
ng construction, and many other related subjects. 


131 TECHNICAL DATA CATALOG 


Lefax The 1952 Lefax Catalog contains over 
2000 listings of Lefax pocket-size technical books 
Each book consists of approximately 140 pages of 
easily read tables and data in loose leaf form for 
handy reference right on the job Subjects listed 


include hydraulics, machine design, piping data 
urveving tables, metallurgy, analytical chemis 
try. highway engineering, etc 


132 WE Gates 


Brown & Brown, Inc Bulletins 60 through 73 
75 and 76 describe various types of tidal gates 
both circular and rectangular, and give authentic 
information regarding head losses 


133 TRACING PENCIL TEST KIT 


American Lead Pencil Co.—The kit contains 
samples of Venus tracing pencils for testing on 
various types of tracing papers his new pencil 
contains an active chemical to produce clearer 
harper white or blue prints when reproduction is 
made from a pencil drawing 


134 TRACK EQUIPMENT 


L. B. Foster Company—has a 130-page cataloy 
which simplifies selection and specification of 
track equipment It is complete, thorough 
contains illustrations and data on all standard 
track equipment in current use With this 
catalog, the most extensive and complex list of 
materials may be drawn up efficiently and 
speedily Rails, angle bars, splice bars, tie plates 
bolts and nuts, spikes, frogs, switches— in fact 
every track requirement from spikes to bumpin, 
posts, is carried in stock 


135 rractor TooLs 


Hyster Company An attractive, two color cata- 
log, No. 1191, featuring tractor tools for use with 
Caterpillar-built tractors and equipment has just 
heen issued The 6-page pictorial and verbal 
description includes the complete line of tractor 
tools and graphically shows practical applications 
of the equipment to multiply tractor uses and in 
crease tractor production 


136 TRACTO-SHOVEL 


Allis-Chalmers Manufacturing Company —The 
HD-5G performs innumerable tasks as pictured 
on the first pages of a l6-page catalog Its 
many attachments render it the most complete 
unit as described Hydraulic control, size, ease 
of handling and method of construction are a few 
of the subjects covered. 





SPECIFICATIONS FOR 
GENERAL PROVISIONS 


A standard preamble and ad- 
ministrative section for all con- 
struction specifications and con- 
tracts. Prepared by the Con- 
struction Committee of the Amer- 
ican Association of State High- 
way Officials in cooperation 
with the Associated General 
Contractors of America, Inc., and 
the American Road Builders As- 
sociation. These are the men 
who ‘‘know.’’ Collectively they 
prepare and execute literally 
thousands of contracts annually. 
If you are engaged in any form 
of engineering construction, you 
cannot afford to be without this 
new official policy—Price $2.00 
per copy. 
Order from General Offices 
American Association of State Highway 
Officials 


917 National Press Building 
Washington 4, D. C. 

















SEALED PROPOSALS 
FOR PURCHASE OF 
FOLLOWING 3 BARGES 
FOR SALE BY 


PANAMA CANAL COMPANY 


will be received by 


General Purchasing Officer, 
PANAMA CANAL CO. 
Washington 25, D. C. 
until 10:30 A.M., June 3, 1952 


2 - Steel dump barges, mud, 
1000 cubic yards, and 
1600 cubic yards capacity 

1 - Steel oil barge 1920 bar- 


rels capacity. 


Blanks and information relative 
to this invitation may be obtained 
from the above office. 
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for 
DIAMOND CORE DRILLING 
DRY SAMPLE SOIL BORINGS 
FOUNDATION TESTING 
PRESSURE GROUTING, ETC. 
anywhere in the world 


Sixty years of successful experience, backed 
by superior equipment and ample financial 
resources, constitute your best possible 
assurance of satisfactory service. Estimates 
submitted promptly on request. Manufac- 
turers, also, of Diamond Core Drilling Machines 
and complete accessory equipment. 


SPRAGUE & HENWOOD, Inc. 
Dept. C. E., SCRANTON 2, PA. 
New York - Philadelphia - Pittsburgh 











DO YOU HAVE 
PUMPING 
PROBLEMS? 


PREDRAIN WITH A 
Mak 
WELLPOINT 
SYSTEM 


profits grow 











and watch your 


The World famous combina- 
tion of expert Moretrench plan- 
ning, careful Moretrench instal- 
lation and superior Moretrench 
equipment can’t be beat. They 
enable you to excavate “In the 
Dry” every time. The Moretrench 
catalog tells you how. Send for 
your copy today. 





* 
MORETRENCH CORPORATION 


90 WEST STREET 


NEW YORK 6, NEW YORK 


Chicago, Ill Tampa, Fla. - Houston, Tex 
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137 TRANSIT-THEODOLITE 


Trans-Global Company—A l6-page catalog on 
the 6-sec transit-theodolite, Model 4150 R, ex 
plains optical plummet, optical reading, and re 
peating lever It describes the carrying case, 
tripod, normal accessories and special accessories 
Catalog T-1 covers operating instructions, con 
structional details, specifications and instrument 
adjustments and is completely illustrated with 
photos and diagrams 


138 TUNNELING 


Commercial Shearing & Stamping Co.--Now 
available is a text book on tunnels and an intro 
duction to tunnel geology by tunnel men En 
titled ““‘Rock Tunneling with Steel Supports” by 
Karl Terzaghi, the book deals with specific in 
formation on tunneling, covering 300 subjects 
The most comprehensive book of its type ever 


offered to the tunnel builder and designer Price 
$2.50 per copy postpaid 
Vv. B There is a charg this book Vake 
ks payable to the Commercial Sheari o 
Stam pine ¢ 


139 UNDERPASSES 


Armco Drainage & Metal Products, Inc.-A 16 
page booklet Manual of Underpasses, Tunnels 
and Conduits,”’ describes the safety, convenience 
and economy of these structures It covers 
various types of corrugated metal structures 
sizes and shapes, and illustrates typical applica 
tions Useful tables are included, also data on 
underpasses for pedestrians and livestock, con 
veyance tunnels, service tunnels and conduits 
Other sections describe methods of obtaining 
openings, field construction service. and finishing 
and equipping 


140 VeNTuRI METER 


Simplex Valve & Meter Co.—-Bulletin No. 401 
describes in detail the operation and installation 
methods of the type H meter register Ihis is a 
circular-type chart instrument equipped with 
various forms of mountings and arranged for 
operation under the majority of hydraulic head 
conditions A complete pipe size and meter 
capacity table provides a quick and ready ref 
erence when needed This bulletin is of essential 
interest to any filter plant or sewage plant design 
ing engineer 


141 VERTICAL PROPELLER PUMPS 


Worthington Pump and Machinery Corporation 

4-page bulletin No. W-314-B2, describes the 
Worthington type KJA propeller pump used in 
flood control, drainage irrigation and for similar 
low head services 


142 visrators 


Viber Co.—New applications and equipment de 
velopment on interchangeable vibrator units 
flexible drive, full depth internal concrete paving 
rubber-tipped and Model PX-6 external vibrators 
are described in a recently published catalog 
Specifications concerning speeds weights, sizes 
types of power, etc., are included 


143 WALL-FORM CONSTRUCTION 
Symons Clamp & Mfg. Co.—-A 34-page catalog on 


a system of wall-form construction is available 
Illustrations show in detail how simply and easily 
the forming system operates Actual jobs where 
Symons forms have been used are well illustrated 

showing the forms in use as well as completed 
foundations Also blue print illustrations and 
complete specihcations are given material and 
equipment necessary, time required and cost 


figures on actual jobs The manufacturer ad 
vises that, by sending in plans and specifications 
you will be furnished a free form layout of your 


job without charge or obligation 


Prompt return of your coupon 
will bring your literature to you 
sooner 


to use 





a BRUNTON POCKET TRANSIT 
should be with you every day 


It is always ready for a rough 
survey, a quick check on grade or 
level, or a dozen other tasks. 


Because it has so many applica- 
tions it will pay you to always keep 
a Brunton Pocket Transit handy. 


Write for catalog. 


BRUNTON is a registered trade mark of 











MIDWESTERN 
HEADQUARTERS 


FOR 
Engineering and Surveying 
Instruments, Fine Repairs 
We Carry a Complete line of Survey- 
ing Instruments and Supplies. 


Gurley 
Brunson 
Sokkisha 
White* 
Seiler* 
Mikron* 
Brunton 
Lufkin 
Chicago 





* Denote buildeis instruments. 
REBUILT INSTRUMENTS - RENTALS 





Since 1914, our instrument 
repair shop has been known 
from coast to coast for its 
excellent precision work. 


WRITE FOR DETAILS! 





NATIONAL BLUE PRINT Co. 


Chicago Union Station Bldg. 
513 W. Adams St., Chicago 6, Ill. 





111 














PRE-STRESSED 


Above are shown two 80' diameter 750,- 
000 gallon pre-stressed “GUNITE” water 
storage tanks with “GUNITE” dome roofs. 
We buwilt these 1943 for the 
Borough of Schuylkill Haven, Penn. 


tanks in 


Pre-stressed “GUNITE” produces a wate, 
storage tank which is bottle tight and main- 
tenance free. They may be built either at 


“GUNITE” TANKS 


ground level, completely underground with 
earth covering over the dome roof, or may 
be in the form of stand-pipes or elevated 


tanks. 


Our experience in this field includes 
scores of tanks and silos of many types 
ranging up te two and one-half million 


gallons capacity. 


The vse of “‘GUNITE” for repair and construction of reservoirs, bridges 
buildings, etc., is illustrated and described in Bulletin B2400. We will 


gladly send a copy af your request. 


EMENT GUN COMPAN 


"GUNITE CONTRACTORS 


PENNA USA 


CENERAL OFFICE —~ALLENTOWN 


On your letterhead, please. 


MANUFACTURERS 
OF THE 


CEMENT GUN 











uN source for information in the field by engineers, architects, and 
contractors all over the world. 





as successes, are given. 


This new edition contains 201 photographs, and drawings, 


a glossary of terms and a bibliography. 


SPENCER, WHITE & PRENTIS, FOUNDATIONS 


10 E. 40th Sr. 602 Hammond 
New York 16, N. Y 


Its Practice and Applications 
Second Edition—published by Columbia University Press 

By EDMUND ASTLEY PRENTIS and LAZARUS WHITE 
The new edition of this authoritative technical description of 
underpinning methods and applications for foundation con- 
struction has been extensively revised and brought completely 
up-to-date. The authors describe in detail actual cases of every 
type of underpinning. 

The volume also contains an introductory treatise on soil 
mechanics, nearly 200 photographs and drawings, and appen- 
dices which include among other information, specifications, 
legal aspects of underpinning and foundation work, and a 
glossary of terms. Underpinning is considered the authoritative 


Second Edition—published by Columbia University Press 
By LAZARUS WHITE and EDMUND ASTLEY PRENTIS 

Cofferdams is the only engineering book devoted entirely to the design of cofferdams. 
Presentation is made of theoretical considerations of the hydro- 
dynamics of seepage forces, stream erosion, and lateral earth 
pressures for cofferdams on land and in water. Actual design 
and construction features are presented by detailed case stadies 
of cofferdams which have come under the authors’ supervision. 
Construction equipment, pumping stations, sheetpiling of wood 
and steel, bracing systems, excavation methods are among the 
features described. Actual cases of pitfalls and failures, as well 


Bidg. 
Detroit 76, Mich. 
Send order to Columbia University Press, 2960 Broadway, New York 27, N. Y. 





Price $10.00 





Price $10.00 





2052 St. Catherine St. W. 
Montreal, Quebec 
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144 watt Forms 


Symons Clamp & Mfg. Co.—-An 8-page booklet 
describes and illustrates the latest development 
in the Symons Forming System Now brace 
plates can be furnished for use on 2 by 4 in. braces 
and can later be used as horizontal supports on 
scaffolds. The horizontal support is connected 
to the vertical 2 by 4 in. by a scaffold clamp which 
eliminates nailing and saves lumber. Many 
other features of the forms are described in the 
comprehensive booklet 


145 watt Forms 


Symons Clamp & Mfg. Co.—offers an 8-page re 
vised Directions Booklet on Symons wall forms 
Complete details are given for the erection of the 
forms including panel alignment, stripping, spac- 
ing of ties, safe work load for ties and pressure per 
square foot that the forms will stand. Complete 
illustrated information on the many accessories 
is also included 


146 Waste TREATMENT 


Infilco Inc.—*‘Waste Treatment to Comply with 
Stream Pollution Control Regulations” is the 
title of Bulletin 70-A, explaining the ““‘how"’ tech 
niques of chemical, biological, and anaerobic 
waste treatment It gives case histories and data 
of value to those responsible for waste treat ment 


147 WATER AND SEWAGE PLANT 
EQUIPMENT 


Infilco Inc.— Equipment for municipal water and 
sewage plants is covered in Bulletin 60-C, just 
recently revised, It includes the latest equipment 
available for efficient, economical water condition- 
ing and sewage treatment. 


148 WATER CONDITIONING 


The Permutit Company — Pocket-size Data Book 
No. 2478A is compiled for the convenience of 
practicing engineers and those who work with 
water conditioning problems. The 102 pages of 
invaluable data is bound together in a leatherette 
cover and gold stamped, 


149 WATER CONDITIONING UNIT 


Infilco Inc.—offers Bulletin 1825 which has 28 
pages of information on historical development, 
distinguishing characteristics, advantages, design 
considerations, operation, and applications of the 
Accelator water conditioning unit. Diagrams 
clearly explain the Accelator and show typical 
layouts 


150 water Ficters 


% Proportioneers, Inc.°7,— Bulletin 1800 describes 
Pur-O-Cel Diatomite filters for use in filtration of 
water in municipal and industrial water works 
and in swim pool recirculation systems. Engi- 
neering data on the application of these filters, 
including specifications and dimensions covering 
the complete recirculation and purification sys 
tems, are given 


151 WATER POWER EQUIPMENT 


Newport News Shipbuilding & Dry Dock Co.— An 
exceptionally attractive book, consisting of 75 
pages is offered free of charge to engineers inter- 
ested in hydraulic turbines, butterfly valves, 
pressure regulators, penstocks, regulating gates 
and trash rakes. The booklet shows various 
plants throughout the United States using this 
equipment. Pictures, details of the development, 
sectional views, and an interesting synopsis of 
the company’s hydraulic laboratory are included. 


When filling out the coupon, 
please print your name, address, 
and business affiliation clearly. 
Request only the items of particu- 
lar interest to you. Be sure to 
enclose checks when requesting 
charge items. 
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TIDE GATES 


 . 





Fig. B-144-A 


One of Two 48” Type M Gates installed 
in Ft. Stanton Park Reservoir, Washington, 
D. C., to maintain direction of flow. See 
Feb. 22, 
Record for story about this project. 


BROWN & BROWN, INC. 
LIMA, OHIO, U. S. A. 


1944, issue Engineering News 











ATLAS 


SPEED 
FORMS 


CUT 
LABOR 
COSTS 


Make Big Savings on every 
poured concrete job 


SPEED FORMS can be set up, stripped, cleaned, 
moved and reused in far less time than wood. Light- 
weight, easy to handle. No heavy bracing needed. 
No ets or special fastenings—Units go together 
with wedge clips. 

Made of Steel—Good for reuse again and — on 
job after job indefinitely without repair. educe 
material costs way below wood—Many records of 
400-500 and more uses. 

Just send us Pe of the job. Let us show you how 
to Save Real Money on Form 

Work. Write Dept. CE. 


Ask a representative to call. 


Fece—wali 
form unit. 





Wedge clip. 


IRVINGTON FORM 





AND TANK CORP. 
20 VESEY ST., NEW YORK 7,N. Y 
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152 WATERPROOFING 


Western Waterproofing Co.—A well illustrated 
folder explains the most effective methods of pro 
tecting masonry walls from water damage and 
dampness, by the “‘parge’’ system for interior 
surfaces and their application of “dilato”’ ex 
panding mortar to exterior joints 


153. WATERPROOFING 


Western Waterproofing Co.-A 4-page folder 
shows how Western has successfully added years 
to the life of a wide variety of school and univer 
sity buildings through weather and water-damage 
protection, building and concrete restoration 
tuckpointing and building cleaning 


154 WATERPROOFING 


Western Waterproofing Co.—-has a comprehen 
sive guide showing how to protect both new and 
old structures from: above-grade water penetra 
tion with Resto-Crete system and Dilato expand 
ing mortar; interior wall dampness with Parge 
coat sub-surface water seepage with Ironite 
Detailed data and sample specifications for these 
services are included 


155 WATERPROOFING AND WEATHER- 
PROOFING 


Western Waterproofing Co.—-A folder shows how 
the company's complete and highly specialized 
services have restored, beautified and protected 
from deterioration a wide variety of churches in all 
parts of the country 


156 WATER PURIFICATION 


Worthington Pump and Machinery Corporation 

A 6-page bulletin, No. W-212 B4, describes the 
operation of a Worthington ion exchange water 
purification system, and illustrates the equip 
ment furnished for the process 


157 WATER SUPPLY PROGRAM 


General Electric Co.—A 40-page, illustrated 
manual which offers water works superintendents 
municipal officials, and other civic leaders a 
sound, experience-tested program for maintain 
ing public support for water works projects 
affecting their communities is available. ‘‘Good 
Water and Plenty of It" spells out how long 
range water works plans pay off, how to interpret 
such plans to the public, how public support 
has been won for water-supply projects, and how 
dividends can be paid by a sound foundation of 
public support. 


158 wevpep FAsrIC 


Wickwire Spencer Steel Div., Colorado Fuel & 
Iron Corp.—-A 2-color folder describes Clinton 
electrically welded fabric which has been success 
fully applied to every form of reinforced concrete 
construction. Some of its many uses are for con 
crete roads, streets, airports, floors, pipe, sewers 
and reservoirs Structural advantages, ease of 
use and standard styles are listed 


159 WELDED stTRUCTURES 


Lincoln Electric Company —offers a series of case 
studies of modern welded structures which 
exemplify the best in welded design fundamentals 
The current study is a review of six recently 
erected welded buildings ranging from office 
buildings to apartment houses. Other studies 
recently presented include a 5 span, 480 ft high 
way bridge a study of welded joint details 
and the rigid frame design. 


160 WELLPOINT DEWATERING 


Complete Machinery and Equipment Company 
has a catalog entitled, ‘‘Dewatering the ‘Com- 
plete’ Way." The catalog has been published 
for the sole purpose of showing the ease of in 
stallation, operation and maintenance of “Com 
plete’’ wellpoint systems Included in the cata- 
log are many pictures of dewatered construction 
areas where construction “‘in the dry’’ has been 
accomplished as well as diagrammatic sketches of 
proper location of wellpoint equipment to handle 
sub-surface water on various types of construc- 
tion projects 





THE 50th ANNIVERSARY 


OF THE 


FOUNDER 


OF THE 


GRATING INDUSTRY 


Irving Subway Grating Co. 
ESTABLISHED 1902 


TIME TESTED 


PRODUCTS anv SERVICE 


DRY—SAFE—DURA BLE 

OPEN GRID 

GRATING—FLOORING 
STAIR TREADS 

FLOOR ARMOURING 

BRIDGE DECKING 


CLEAN 


“A Fitting Grating 
for Every Purpose” 


OFFICES AND PLANTS AT 
50-08 27 ST., LONG ISLAND CITY, N. Y. 
18-08 10 ST., OAKLAND, CAL. 


Agents in Principal Cities 
Consult Phone Directory 























’ ———— 
® Matches Color of Concrete 
© Fully Resilient . . . Non Extruding 
© Made in Any Degree of Compressibility 
® Supplied in Any Thickness, Length 
Servicised Cementone Gray Sponge 
Rubber Expansion Joint meefs the need 
for an inconspicuous joint filler for archi- 
tectural concrete. Can be supplied in 
any degree of compressibility to meet 
your requirements. 

Write for details aon the complete 


Servicised Catalog ere is no 
obligation, See SWEETS Catalog. 


+ SERVICISED PRODUCTS CORP. 


W. 65TH ST. * CHICAGO 36, ILL 
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LEVEL BY TILTING SCREW 





TO US FOR REPAIRS 





AGENT FOR JNITED STATE 


NORBERT DIENSTFREY 


478 WATER STR W YORK 2, N 





THE NEW 3280' 
PRECISE LEVEL 


ERECTING EYEPIECE - FULL CIRCLE 


SEND YOUR TRANSITS & LEVELS 


3 DAYS SERVICE—LOWEST PRICES 
OTTO FENNEL & SON INSTRUMENTS 








THE PILE FOR THE JOB 





Standard 
Compressed 


For unstable soil conditions _ 8 
where piles up to 55 feet in ity 
length are required. Uniform di ae . 
ameter, low-slump concrete tej 
placed under compression " ee 
assures maintaining full o. 9 
designed load support 7 
6,000 standard MacArthur ai 
compressed concrete piles a 
support the Duplex Open 4 . 
Hearth Plant, National r 
TubeCo., McKeesport, Pa 5 ee9 

e . . “9 
Send today for yor py ; » 
of Planned Pi ng for . oe.” 
Foundation Construct n . . 

. 

which tells of th md othe M > 
MacArthur Piles toilored a 











MacArthur 


CONCRETE PILE CORP. 
18 East 48th St., New York 17, N.Y. 


New Orleans + Cincinnati « Besten 
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161 WELLPOINT DEWATERING SYSTEM 


John W. Stang Corp A catalog describes the 


component parts of the Stang wellpoint dewater 
ne system it planning, engineering and various 
methods of installation Specific installations on 
dam power houses, pipelines, tunnels, etc are 


llustrated from photographs made in the field 
Heavy construction of all types in all varieties of 
| conditions where ground water is encountered 


lesct 


162 WELLPOINT SYSTEM 


Griffin Wellpoint Corporation — ha 1 compre- 


hensive practical test published to meet requests 
for a digest of the basic principles of wellpoint 
ystems and their application to dewatering wet 
excavation The components of a_ wellpoint 
ystem and the fundamentals of planning, in 
stalling and operating the system are discussed 
and illustrated in detail There is charge of 
Si. of per copy 
V. 2 B ‘ & I 
he Griff Wi 


163 WELLPOINT SYSTEM 


Griffin Wellpoint Corporation —Photographs and 


line drawings in wriffin Pointed Wellpoint 
Fact describe typical wellpoint layouts and 
ca hist orie Griffin Lits and various assem 


bli are also illustrated Several pages are de 
voted to jetting pumps because the smaller pres 
ure uumps are necessary to install the well 

int The larger units are used for jetting 
vile heeting, caissons and other jetting pur 
poses 


164 WELLPOINT SYSTEM 


Moretrench Corp Working in the Dry with the 
Moretrench Wellpoint System” is the title of a 
64-page catalog describing and illustrating the 
Wellpoint system and its use in dewatering various 
types of construction projects It is amply illus 
trated with on-the-job photos 


165 wets a pumps 


Layne & Bowler, Inc.—-has two interesting and 


helpful booklets One Well Water Systems 
has 48-pages illustrated with many installations 
of Layne wells and water supply units, under 


reamed gravel wall wells, sand screen, water 
treatment and much helpful engineering data 
The other is on “Short Coupled Service Pumps 
for use as line boosters, cooling towers, spray 
ponds, river intake or re-lift of any kind regard 
less of size or capacity needed 


166 wire ROPE 


Wickwire Spencer Steel Div., Colorado Fuel & 
Iron Corp The new Wickwire rope catalog 
offers a different approach to this difficult subject 
Charts, tables, drawings, and photographs were 
included to present a fresh slant on wire rope 
The catalog covers the characteristics, care 
handling and describes wire rope for specific in 
dustrie 


167 wire ROPE—LIFE AND COSTS 


Wickwire Spencer Steel Div., Colorado Fuel & 
Iron Corp Thousands of wire rope users—old 
hands and new—have found “‘Know Your Ropes 
of inestimable value in lengthening life of wire 
rope Contains 78 “right and wrong" illustra 
tion 41 wire rope life savers, 20 diagrams, tables 
graphs and chart 


168 wood AND STEEL FORM 
The Irvington Form & Tank Corp 


A new type 


of form just placed on the market is fully de 
scribed in a 4-page circular The circular de 
scribes the accessories and also illustrates several 
jobs in which the form has been used Atlas 
Compo Form has many new features which help 


erection and stripping time to a mini 


mum 
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Save manpower 


time and 
material 


© Foundations 
and Walls 


© Woter or 
Sewage 
Treatment 
Plants 


® Tanks — 
Circular and 
Rectangular 


When placing con- 
crete, use this na- 
tionwide Form 
Rental and Engi- 
neering Service to 
increase profits, re- 
duce costs. 


© Bridges, 
Culverts and 
Box Tunnels 


Standard units of Econ- 
omy Forms fit most jobs, 
But where needed, spe- 
cial forms can be built 
to specification. 


ECONOMY FORMS CORP. 


Home Office: Des Moines, ta. 


District Sales Office 


Kansas City 
Omaha, Neb 


ECONOMY [eae 
FORMS 


Pittsburgh, Pa 
Springf eld, Mass 
Metuchen. N. J 
Decatur oT.) 


metal forms for Dallas, Texas 
t t ti Los Angeles lif 
concrete construction [aaa 


Denver, Colo 
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PROCEEDINGS 
AVAILABLE 





printed as 


The following 
Proceedings Separates, may be ordered 
on the basis of summaries given in this 
and previous issues of CrviL ENGINEER- 
ING. Discussions of these papers will be 
received, as in the past, for a period of 


I al eTS, 


Summarized in Earlier Issues 


100. Forced Vibrations of Continuous 
Beams, by E«ilward Saibel and Elio D'Appo- 
lonia 

101. Application of Highway Capacity 


Research, by J. P. Buckley. 


102. Utilization of Ground Water in Cali- 
fornia, by T. Russel Simpson. 


103. Pile Foundations for Large Towers on 
Permafrost, by L. A. Nees 


104. Redesign of Major Airport Terminals, 
by Herbert H. Howell. 


105. Principles of Highway Capacity Re- 
search, by O. K. Normann. 


D-37. Discussion of Paper, Design of Pre- 
stressed Tanks, by J]. M. Crom. 


D-47. Discussion of Paper, Operation and 
Maintenance of Irrigation Systems, by Ray- 
mond A. Hill. 


106. Analysis of Ground Water Lowering 
Adjacent to Open Water, by Stuart B. Avery, 
Jr 


107. Characteristics of the Solitary Wave, 
by James W. Daily and Samuel C. Stephan, Jr. 


108. Control of Embankment Material by 
Laboratory Testing, by F. C. Walker and W. 
G. Holtz 


Foundation Treatment at 
\. Warren Simonds. 


109. Final 
Hoover Dam, by 


110. Review of Flood Frequency Methods, 
final report of the Subcommittee of the ASCE 
Joint Division Committee on Floods. 


lll. Research in Water Spreading, by 


Dean C. Muckel 


D-49. Discussion of Paper, Large Hyper- 
bolic Functions Computed by Fission, by F. T. 
Llewellyn. 
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five months following the date of issue. 
A summary of each paper appears in 
several consecutive issues; other titles will 
be added every month, as they become 
available. Use the convenient order 
form on page 116. 


D-54. Discussion of Paper, Truss Defiec- 
tions by the Coordinate Method, by Kuang- 
Han Chu. In Proceedings-Separate No. 54. 


D-61. Discussion of Paper, Structural 
Damping in Suspension Bridges, by the late 


Friedrich Bleich and L. W. Teller. 


112. Diversions from Alluvial Streams, 


by C. P. Lindner. 


113. Wave Forces on Breakwaters, by 
Robert Y. Hudson 


114. Utilization of Underground Storage 
Reservoirs, by Harvey O. Banks. 


D-51 Discussion of Paper, Laterally 
Loaded Plane Structures and Structures 
Curved in Space, by Frank Baron and James 
P. Michalos. 


D-57. Discussion of Paper, Design of Irri- 
gation Systems, by W. H. Nalder. 


to avoid unwanted duplication 


tember 30, 1952, without charge. 
combination of both 


discussions of a paper previously ordered. 


Standin 


TRANSACTIONS 
ACTIONS. 
established annual subscription rates 


Leather binding......... 





INSTRUCTIONS 


1 Papers ure to be ordered by serial number. Please keep record of Separates you have ordered 


2. Any ASCE member may order a total of 40 copies of papers during the fiscal year ending Sep 
These may be duplicates of the same paper, separate papers, or a 


3. Members’ accounts will be charged at 25¢ each for orders exceeding 40 copics in a fiscal year 
Charges for excess copies or for subscriptions will be included on the 1953 dues bills 


4. Non-members of the Society may order copies of ProckwepiNnGs papers by letter with remittance 
of 50¢ per copy; members of Student Chapters 25¢ per copy. 


5. Discussions of each paper, with author's closure, also will be published as a Separate and 
must be ordered in the same manner as other Separates, except that no charge will be made for the 
The order form will list available discussions of papers. 
Discussions will be numbered to agree with the basic paper. 


orders for all Separate papers, including their Discussions, in any calendar year, may be entered 
at the following annual rates: Members of ASCE, $3.00 (beginni 


Student Chapters, $5.00; non-members, $10.00, plus foreign postage c 


All PROCEEDINGS papers, with discussions, will be included in TRANS 
Annual volumes of TRANSACTIONS will continue to be available at the currently 


CTT i. ai iaiaind al enae amis 
al anak tong th Stein ene i-inr i nee 


To Members To Non-Members 
Sebesasecesaetean $4.00 $18.00 
cacdedoascesseces 3.00 17.00 

. 2.00 16.00 


D-60. Discussion of Paper, Surveying and 
Mapping Requirements for Modern City Pian- 
ning, by Charles A. Blessing. 


D-62. Discussion of Paper, The New 
Towns Program in Great Britain, by T. C. 


Coote. 


Third Notice 


115. Lake Michigan Erosion Studies, by 
John R. Hardin and William H. Booth, Jr 


116. Graphical Solution of Hydraulic Prob- 


lems, by Kenneth E. Sorensen. 


117. Development of Stresses in Shasta 
Dam, by Jerome M. Raphael. 


118. Flocculation Phenomena in Turbid 
Water Clarification, by Harvey F. Ludwig, 
W. F. Langelier, and Russel G. Ludwig 


D-56. paper, Turbulent 
Transfer Mechanism and Suspended Sedi- 
ment in Closed Channels, by Hassan M. Ismail 


Disc ussion ot 


D-70. Discussion of Regime Theory for 
Self-Formed Sediment-Bearing Channels, by 
r. Blench 


Second Notice 


119. Thin-Walled Members in Combined 
Torsion and Flexures, by Warner Lansing. The 
performance of thin-walled open section bars 
subjected to eccentric transverse loads is ana- 


lyzed by Goodier’s bar theory. Calculations are 


January 1, 1952, $5.00); members of 
e of $.75; libraries, $5.00. 
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made covering the range of commerically avail- 
able cold formed sheet steel channels and z 
sections for transverse loads in the plane of the 
web. The results indicate that certain quan- 
tities including the torsional rigidity may be 
neglected in most cases with good accuracy. 
A comparison with tests shows reasonable 
agreement, and design procedures for braced 
channels have been suggested in agreement with 
this work. (Available April 1.) 


120. Surface Water Wave Theories, by 
Martin A. Mason. This paper presents for the 
first time in engineering literature a summary 
of the information required by engineers to 
solve problems involving ordinary wave action 
on structures, such as dams, submerged pipe 
lines, piles, breakwaters, and jetties. Trans- 
portation of material by waves is discussed 
and methods of predicting wave action are pre- 
sented. Many formulas, charts, and graphs 
prepared for the use of practicing engineers are 
included. An extensive selected bibliography 
is supplied for the use of those requiring more 
detailed information. (Available April 1.) 


121. Rate of Change of Grade per Station, 
by Clarence J. Brownell. The purpose of this 
paper is to urge the adoption of a method of 
describing vertical curves which will give an 
immediate impression of the sharpness of such 
acurve. The method explained herein provides 
a convenient tool for the solution of problems 
in vertical alinement that can otherwise be 
determined by trial and error. In the coming 
era of divided highways and on-and-off ramps, 
this tool will be found most convenient. 
(Available April 1.) 


122. Engineering Aspects of Diffraction and 
Refraction, by J. W. Johnson. The design, 
construction, and operation of many coastal 
engineering works is considerably dependent on 
the principles of wave refraction and diffrac- 


Paper No. 100 101 102 103 104 


116 117 
124 125 126 D-53 D-72 


For the Use of ASCE Members Only 
PROCEEDINGS PAPERS ORDER FORM 
AMERICAN SOCIETY OF CIVIL ENGINEERS 
33 W. 39 ST., NEW YORK 18, N.Y. 
Enter my order for Separate PROCEEDINGS Papers which I have circled below: 


105 D-37 D-47 106 107 108 109 
110 111 D-49 D-54 D-61 112 113 
118 D-56 D-70 119 120 


If more than one copy of a paper is desired, indicate here 


tion. This paper discusses the principles that 
enable the engineer to estimate the “design” 
wave conditions at specified points on a shore- 
line. The phenomena of refraction and dif- 
fraction are discussed in connection with prac- 
tical solution of shoreline problems. (Available 
April 1.) 


D-59. Discussion of Paper, Limit Design 
of Beams and Frames, by H. J. Greenberg 
and W. Prager. Staticaliy indeterminate 
beams or frames were analyzed by limit de- 
sign, in this paper, published in February, 
1951. Discussers are: L. E.“Grinter, I. K. 
Silverman, J. Benjamin, E. P. Popov, A. Hren- 
nikoff, P. S. Symonds, H. Tachu, V. Franciosi, 
and H. J. Greenberg and W. Prager. (Avail- 
able April 1.) 


D-65. Discussion of paper, National Topo- 
graphic Mapping, by W. E. Wrather. The 
original paper, published in April, 1951, ex- 
plained the cooperation of the Geological Sur- 
vey and federal and state agencies to expediate 
progress on the national topographic mapping 
program. Discussers are: Milton O. Schmidt, 
D. P. Krynine, and W. E. Wrather. (Avail- 
able April 1.) 


D-71. Discussion of Paper, Rectification of 
the Papaloapan River in Mexico, by Reynaldo 
Schega. The original paper, published in May, 
1951, deals with the building of river cutoffs, as 
forming the initial steps leading to the relief 
of the lands bordering the Papaloapan River. 
Discussers are: Leo M. Odom, Samuel Shulits, 
and Reynaldo Schega. (Available April 1.) 


First Notice 


123. Long-Period Waves or Surges in 
Harbors, by John H. Carr. This paper reports 
the results of field and model studies of the 


114 D-51 D-57 D-60 D-62 115 
121 122 D-59 D5 D-71 123 
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sources and characteristics of long-period 
waves in harbors and analyzes the subjects of 
basin resonance and water motion induced by 
the waves. The particular adaptability of 
models to this type of study is discussed, and 
examples of the use of models in the design of 
harbor facilities are given. (Available May 1.) 


124. Influence Lines by Corrections to an 
Assumed Shape, by James P. Michalos and 
Edward N. Wilson. This is a procedure for 
obtaining influence lines for continuous struc 
tures directly from a consideration of geome- 
try. It is applicable to structures of con- 
stant or variable section, whether or not sub- 
jected to joint translation. Since it isa numeri- 
cal method involving successive corrections to 
an assumed shape, the procedure lends itself 
to precise analytical computations, design 
studies and development of judgment and 
sense of scale. (Available May 1.) 


125. Torsion of Plate Girders, by F. K. 
Chang and Bruce G. Johnston. Analytical 
and experimental research was undertaken at 
Lehigh University, Bethlehem, Pa., to deter- 
mine the stress distribution stiffness, and 
strength of bolted, riveted, and welded plate 
girders under uniform twisting moment. 
Formulas are proposed for calculating rivet or 
bolt pitch and size of welds for the bolted, 
riveted, and welded plate girders. When rivet 
pitch or weld size is given, the torsional stiff- 
ness and strength can be predicted. (Available 
May 1.) 


126. Variation of Wind Velocity and Gusts 
with Height, by R. H. Sherlock. The flow of 
air in level, open country is adopted as the 
standard of reference in this paper, assuming 
that the influence of local shielding and unusual 
topography will be evaluated by the designer 
in each individual case, perhaps with sugges- 
tions in the code. Recommendations are based 
on velocity pressures rather than on design 
pressures. (Available May 1.) 


D-53. Discussion of Paper, Wedge-Beam 
Framing, by Arsham Amirikian. In the 
original paper, published in January 1951, sug- 
gested arrangements of wedge-beam framing 
are outlined. The range of application is dis- 
cussed, and a method of analysis is presented. 
Formulas and tables, as well as a simplified 
procedure for solution of simultaneous equa- 
tions, are also given to facilitate the necessary 
computations in practice. Discussers are: 
G. C. Ernst, J. J. Hromadik, G. R. Swihart, 
Herbert A. Sawyer, Jr., J. J. Polivka, and 
Arsham Amirikian. (Available May 1.) 


D-72. Discussion of Paper, Design of 
Large Coal Bunkers, by Paul Rogers. The 
original paper, published in June 1951, at- 
tempts to present a rational design procedure 
based upon several coal bunkers actually con- 
structed. Formulas for coal pressures on ver- 
tical and inclined walls are reviewed and 
values are tabulated; bunker walls are pre- 
sented as flexible plates; unbalanced forces 
due to asymmetry are analysed; and con- 
tinuity for the stiffeners is introduced. Dis- 
cussers are: George L. Blanchard, Alexander 
M. Turitizin, and Paul Rogers. (Available 
May 1.) 
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Professional Services 


Listed alphabetically by states 








EWIN ENGINEERING 
CORPORATION 
Design and Construction 
Investigations, Reports, Appraisals, Esti- 
mates @ Management Surveys, Port 
Facilities, Foundations, Industrie! Plants, 
idges and Structures. 
P. O. Box 361 Mobile 3, Ale. 
PALMER & BAKER, INC. 
Consulting Engineers and " Architects 
Problems fT Transportation, Subsqueous 


Vehicular Tunnels, Rock Tunnels, tility 
Separations, 


ing ems, Waterfront & Harbor 
€s 
Complete Materiel, Chemical and Soils 








JOHN S. COTTON 
Consulting Engineer 
Hydroelectric, irrigation, water supply, 
and multiple purpose projects, food and 
erosion control, river basin development 
planning, dams and their foundations, tun- 
nels, marine structures, valuations, rates. 


28 Brookside Drive, San Anselmo, Calif. 





DAMES & MOORE 
Soil Mechanics Engineering 
General Offices 
816 West Fifth Street 
Los Angeles 17 
Regional Offices in 
Los Angeles . San Francisco . Portland 
Seattle . New York 


KIDDER & THOMA 
Cadastral Engineers 
Large Scale Cadastral Surveys 
Riparian Rights, Boundary Locations 
Preparation for Trial of Suits 
Consultations 
Joseph C. Thome 
4811 \ feapeee Avenue, N. W. 
ashington 11, D. C. 





DUVAL ENGINEERING & 
CONTRACTING CO. 
Genera! Contractors 
FOUNDATION BORINGS 


For Engineers and Architects 


Jacksonville Florida 





RADER ENGINEERING CO. 
Water Works, Sewers, Refuse Disposal, 
Ports, Herbors, Flood Control, Bridges, 

Tunnels, Highweys, Airports, Traffic, 

Foundations, Buildings, Reports, 

Investigations, Consultations 


1615 duPont Building Miami, Florida 


ALVORD BURDICK & HOWSON 
Charles B. Burdick 
Louis R. Howson Donald H. Maxwell 
Consulting Engineers 
Water Works, Sewerage, Water Puri- 
fication, Sewage Treatment, Flood Relief, 
Power Generation, Drainage, Appraisals. 


20 North Wacker Drive, Chicago 6, Ill. 


JENKINS, MERCHANT & NANKIVIL 
Consulting Engineers 
Municipal Improvements Sewerage 
Power Development Water Systems 
Traffic Surveys Industrial Plants 
Flood Control Recreational Facilities 
Airports Investigations and Reports 
805 East Miller Street 
Springfield, lilinois 





STANLEY ENGINEERING 
COMPANY 
Consulting Engineers 


— Drainage — Electric Power 
Aves "Conuel — Industrial Rate Studies 
Sewerage — Valuation — Waterworks 


Hershey Building, Muscatine, lowe 





HAZELET & ERDAL 
Consulting Engineers 
Bridges — Foundations 


Expressways — Dams — Reports 
Monadaock Block 
Chicago 


403 Commerce Bidg., Louisville 
Dixie Terminal Bidg., Cincinnati 





EUSTIS ENGINEERING COMPANY 


FOUNDATION AND SOIL 
MECHANICS INVESTIGATIONS 


Soil Borings Laboratory Tests 
Foundation Analyses Reports 
3635 Airline Highway 
New Orleans 20, La. 








WHITMAN REQUARDT 
AND ASSOCIATES 
Engineers 

Sewerage and Water Systems, Alr 

Industrial and Power Plants and 
Structures 

Reports — Designs — Specifications — 
upervision 

1304 St. Paul Street, Baltimore 2, Md. 





ROBERTSON & ASSOCIATES 
Consulting Engineers 
Bridges—Structures,—Foundations 
Industrial Buildings & Facilities 
Highway Planning 
Investigations—Designs—Reports 
Baltimore, Md. Richmond, Va. 


~ CRANDALL DRY DOCK 
ENGINEERS, INC. 


Railway Dry Docks, Floating Dry Docks, 
Basin Dry Docks, Shipyards, 
Port Facilities 
Investigation, Reports, Design, 
Supervision 


238 Main St., Cambridge 42, Mass. 


IRVING B. CROSBY 
Consulting Engineering Geologist 
Investigations and Re; 
Dams, Reservoirs, ene J Fo oundations, 
Groundwater S 
Non- Martie Fk 5 


6 Beacon Street 
Boston 8, 








INTERNATIONAL 
ENGINEERING COMPANY, INC. 
Engineers 
Investigations —Reports— Design 
Procurement—field Engineering 

estic and Foreign 
74 New Montgomery St. 
San Francisco 5, California 





MAURSETH & HOWE 
Foundation Engineers 
Airports, Highways, Tenks, and 


CONSOER, TOWNSEND 
& ASSOCIATES 
Water Supply, Sewerage, Flood Control 
& Drainage, Bridges, Express Highways, 
— lower Plants, Appraisals, Re- 
ots, Teallic Studies, Airports, Gas and 
Electric Transmission Lines 


351 East Ohio Street, Chicago 11, Ill 





DeLEUW, CATHER & COMPANY 
onsultin capincers 


Industrial Plants, Grade Separations, 





Structures 
Railroads, Subways, Power Plants, 
Cabeiene - Amocites Expressways, oe Municipal 
‘estern Ave. eorge R. on 
150N. WackerDrive, 79 McAlilisterSt. 
Los Angeles 47, Calif. Newark, N. J. Chi ran oie o 
GREELEY AND HANSEN 
— ae ayy ee ay 
ivision oO enry J. Keiser ompeny Semuel A. Groste . Langdon, 
ENGINEER - CONTRACTOR Thomas MA Niles Kenneth V. Pill, 
investigations - Reports - Valuations Saeed M. Clarke 
Design - Construction Water Supply, Water Purification, Sewer- 
Twinoaks 3-4600 age, Sewage Treatment, Refuse Disposal, 
1924 Broadway Oakland, Calif. Industrial Wastes 





CLYDE AND ASSOCIATES 
Consulting Civil Engineers 


Soil and Foundation Engineering 
Asphelt Mix Design oa G Control 
Airport Runways and Pavement Design 


3405 Piedmont Avenue 
Oakland 11, Calif. 





O. J. Porter & Company 
CONSULTING ENGINEERS 


oe 
Foundation — — Pavements 


3757 Wilshire Bivd., Los Angeles, Calif. 
516 9th St., Secramento, Calif. 





220 S. State Street, Chicago 4, Ill. 


HARZA ENGINEERING COMPANY 
Consulting Engineers 


Herze 
Calvin V. Davis 





..% 
E. Montford Fucik 
Hydro-Electric Power Projects 
Transmission Lines, System Management, 
Dams, vounttem, Oe Harbor Structures, 
Soil Mechanics 


400 W. Madison St., Chicago 6, Ill. 
SOIL TESTING SERVICES, INC. 





Foundation Borings 
Field and Laboratory Tests of Soils 
Analyses and Reports 
Soil Testing Apparatus 
4520 West North Avenue 
Chicago 39, Ill. 


‘ 





USE THIS 
PROFESSIONAL CARD 
DIRECTORY 


Participation is restricted to 


consulting engineering firms 


operated or controlled by members 
of the 


American Society of Civil Engineers 


Your card should be among them. 
Write Today For Rates. 





Additional Professional Cards 
On Pages 118 and 119 
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DUFFILL ASSOCIATES, INC. 
Consulting Engineers 


80 Boylston St., Boston 16, Mass. 


EE 


FAY, SPOFFORD & THORNDIKE 
Engineers 
Charles M. Spofford Ralph W. Horne 
John Ayer Frank L. Lincoln 
Bion A. Bowman William L. Hyland 
Caroll A. Farwell Howerd J. Williams 
Bridges and Industrial Plants 
Waeter Supply and Sewerage Works 
Port and Terminal Works, Airport: 
Boston New York 





JACKSON & MORELAND 


Engineers and Consultants 


Design and Supervision of Construction 
Reports Examinations  Appraisa!s 
, 


Machine Desian— Technical Publications 


Boston New York 





| —————————— a 


METCALF & EDDY 
Engineers 
tions Reports 
upervision of Construction 
end Operation 
Valuation 


Statler Building 
Boston 16 


Invest! Design 


Management Laboratory 





BENJAMIN S. SHEINWALD 
Architectural Consultants 
on 


Engineering Projects 
Design—Supervision— Reports 


85 South Street, Boston 11, Mass. 





Clark Arial Survey Corporation 


Topogreohi ¢ Maps—Moseics— 
econneissence Strips 


E. W. Clark, President 


45075 N. Territorial Rd. Plymouth, 
Michigan 





BLACK & VEATCH 
Consulting Engineers 
W ater—Sewege—t lectricity—Industry 
Reports, Design Supervision of Construc 
tion Investigations, Valuation and Rates 


4706 Broadway Kansas City 2, Mo. 





BURNS & McDONNELL 


Consulting end Designing Engineers 


P. O. Box 7088 


Professional Services 


Listed alphabetically by states 


| 


A. L. ALIN 
Consulting Engineer 
5927 N. 24 St. 
Omahe, Nebraske 


Dams, Hydroelectric Power 
Flood Contro! 


HARDESTY & HANOVER 
Consulting Engineers 
Successors to Waddell & Hardesty 
Long Span and Movable Bridges, Han- 
over Skew Bascule, Grade Eliminations, 
Foundations, er Structures, Super- 

vision, Appreisals, and Reports. 
101 Park Avenue, New York 17, N. Y. 





EDWARDS, KELCEY AND BECK 
Consulting Engineers 
Surveys—Reports—Economic Studies— 
Transportation, Traffic — Design — 
Supervision — Management — Port and 
Harbor Works —Terminals—Expressways 
— Highweys — Grade Separations — 
Bridges—Tunnels—Water Supply 
3 William Street 250 Park Avenue 
Newark 2, N.J. New York 17, N.Y. 


— R. HARRIS, INC. 


ns 
Harbors, Piers & Bulkheads, Drydocks, 
Foundations, Soil Mechenics, Industria! 
Plants, Water Supply, Flood Control, 


Airports, Highways, Bridges, Power, 
Sanitary & Industria! Waste Disposal! 
27 William Steet New York 5, . ¥ 

3 William Newark, N 
Fidelity Phila Trust Bidg., iledeohi 
Ferry Buildin Francisco 





PORTER-URQUHART ASSOCIATED 
O. J, Porter & Co. 
ulting Engineers 
Airports —Highways—Dems 
Foundations — Stabilization Pavements 


415 Frelinghuysen Ave., Newark 5,N.J. 
79-Ninth Ave., New York 11, N.Y. 


AMMANN & WHITNEY 
Consulting Engineers 
Design — Supervision 
Bridges, Buildings, Industrial Plants, 
special Structures, Foundations, 
Airport Facilities 
Expressways 
76 Ninth Avenue, New York 11, N. Y. 
724 E. Mason Street, Milwaukee 2, Wis. 





CLINTON L. BOGERT ASSOCIATES 
Consulting Engineers 

yr yt Bogert ivan L. Bogert 

M. M. Greig Robert A. Lincoln 
Donsid M. Ditmars Arthur P. Ackerman 

Weter and Sewage Works 
Refuse Dispose! Industriel Wastes 
Drainage Flood Control 
624 Madison Avenue, New York 22, 
New York 


HOWARD, TAMMEN & 


GENDOFF 


Consulting Engineers 
Bridges, Structures, Foundetions 
Express Highways 
Administrative Services 
921 Welnut Street 55 Liberty Street 
Kansas City 6, Mo. New York 5, N. Y. 





KNAPPEN.-TIPPETTS-A 
MCCARTHY 
Engineers 
Ports, Harbors, Fleod Control Irrigation 
ower, Doms, Bridges, Tunnels, 


Subways, poe. Treltic, Foundations, 
Water Supply, Sonusene , Reports, 
Design, Supervision, edison 

62 West 47th Street, New York City 





LEGGETTE & BRASHEARS 
Consulting Ground Water Geologists 


Water Problems, 
Investigations, 


Water Supply, Salt 
Dewatering, Recharging, 
Reports. 


551 Fifth Avenue, New York 17, N. Y. 





BOWE, ALBERTSON & ASSOCIATES 
Engineers 
Water and Sewage Works 
Industrie! Wastes—Refuse 
Dispose! — Municipal Projects 
Airhelds—Industria! Buildings 
Reports —Designs—Estimates 
Valuations—Laboratory Service 
110 Williem St., New York 7, N. Y. 





JAMES M. CAIRD 
Established 1898 
C. E. Clifton, H. A. Bennett 
Chemist and Bacteriologist 
Water Analysis 
Tests of Filter Plants 
Cannon Building, Troy, N. Y. 





L. COFF 


Consulting Engineer 


Steel saving construction through pre- 
stressing concrete and/or structural steel. 





Industrie! and Power Plant 
Engineering 


Syndicate Trust , St. Lowls 1 
220 Bush Street, Francisco 4, rm 








Kansas City 2, Mo. Cleveland 14, Ohio Design, estimates, erection meth 
| supervision. 
1404 E. 9th St. =| 198 Broadway New York 7, N. ¥. 
| 
SVERDRUP & PARCEL, INC. FRANK L. EHASZ 
Consulting Engineers Consulting Engineer 
Bridges, Structures end Reports Structures, Bridges, Airports, Parkways 


Design. Supervision of Construction 
Investigations, Reports 


730 Fifth Avenue New York 19, N.Y. 


MORAN, PROCTOR, MUESER 
& RUTLEDGE 


Consulting Engineers 
Foundetions for Buildings, Bridges and 
Dams, Tunnels, Bulkheads, Marine Struc- 
tures, Soil Studies and Tests, Reports, 
Design and Supervision. 

420 Lexington Ave., New York 17, 


AP. Cor, 614, Caracas, Vv \ 


ALEXANDER POTTER ASSOCIATES 


Consulting Engineers 


Water Works, Sewerage, Drainage. Ret- 
use Incinerators, Industrial Wastes, City 
Planning 


50 Church Street, New York 7, N. Y. 





SEELYE STEVENSON VALUE 
& KNECHT 


Consulting Engineers 
Manufacturing Plants 
Heavy Engineering 
Structural 
Mechanical 
101 Park Ave., New York 17, N. Y. 





SEVERUD-ELST AD-KRUEGER 
Consulting Engineers 


Structural Design—Supervision—Reports 
Buiidings—Airports—Speciel Structures 


415 Lexington Ave., New York 17,N.Y. 





SINGSTAD & BAILLIE 
Consulting Engineers 


Ole Singstad David G. Baillie, Jr. 
Tunnels, Subways, H 5 
Foundations, Parking 


Investigations, Reports, Design, 
ifications, Supervision 


24 State St. New York 4, N.Y. 





FREDERICK SNARE CORPORATION 
Engineers-Contractors 


Harbor Works, Bridges, Power Plants 
Dams, Docks and Foundations 


233 Broadway, New York 7, N. Y. 


Santiago, Chile San Juan, P. R. 
. Cubs Lima, Peru 
Bogota, Colombia Caracas, Venezuele 





D. B. STEINMAN 
Consulting Engineer 
BRIDGES 


Design, Construction, Investigation, Re- 
ports, Strengthening, Advisory Service 


117 Liberty Street, New York 6, N. Y, 








PARSONS, BRINCKERHOFF, 
HALL & MACDONALD 
Engineers 
Airports, Bridges, Tunnels, Highways 
Traffic & Transportation Reports, 
Subweys, Foundations, Harbor Works, 
Valuations, Power Developments, 
Industriel Buildings 
Dams, Sewerage, Water Supply 


51 Broadway, New York 6, N. Y. 


MALCOLM PIRNIE ENGINEERS 
Civil & Sanitary Engineers 
Malcolm Pirie Emest W. Whitlock 
G erner, Jr. 
Investigations, Reports, Plans 
Supervision of Construction 
and Operations 
Appreisals and Rates 
25 W. 43rd Street, New York 18, N. Y. 








THE PITOMETER CO. 
Engineers 
Weter Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurement and Special 
Hydraulic Investigations 


New York, 50 Church St. 








THE J. G. WHITE 
ENGINEERING CORPORATION 


Design, Construction, Reports, Appraisals 


Eighty Broad Street, New York 4, N.Y. 





THE AUSTIN COMPANY 


Design — Construction — Reports 
Plant Location Surveys estic & 
Foreign Work 
16112 Euclid Avenue, Cleveland, Ohio 
New York Detroit Oakland 
Chicago Houston Seattle 
Los Angeles 





Additional 
Professional Cards 


On The 





—Dme a 








Preceding Page 





118 


April 


1952 * CIVIL ENGINEERING 











tures 


» a 




















HAVENS AND EMERSON 


W.L. Havens C. A. Emerson 
A. A. Burger F.C. Tolles F. W. Jones 
W.L. Leach H. H. Moseley 
J. W. Avery 
Consulting Engineers 
Water, Sewerage, Garbage, Industrial 
Wastes, Velttions Laboratories 
Leader Bidg. oolworth Bidg. 
Cleveland 14, O. me York 7, N.Y. 


ALBRIGHT & FRIEL, INC. 
Consulting Engineers 
Francis S. Friel 
Water, Sewage “4 padearel Waste 
frobions, Airtields, Refuse Incinerators, 
Dams, Flood Control, Industrial Buildings, 
City Planning, Reports, Valustions— 
ratory 


121 So. Broad Street, Philadelphia 7, Pa. 


GANNETT FLEMING A” eae 
& CARPENTER, 


Engineers 
HAR RG . 
Water Works, Sewage, Industriel Wastes 
& Garbesge Dispose —Roeds, Airports, 
Bridges & Fi Control, City Planning, 
Traffic & Parking, Appraisals, Investige- 
tions & Reports. 








es 
ny Fle. Pittsburgh, Pa. 
Medellin, Colombia, S.A. 





G. G. GREULICH 
Consulting Engineer 
Investigations, Reports, Advice. 
Pile Foundations, Sheet Piling, 
Cofferdams, Bulkheads, Piers, 
Bridge Decks, Bank Vaults 
1346 Connecticut 778 Osage Road 
Washington 6, D.C. Pittsburgh 16, Pa. 


Professional Services 


Listed alphabetically by states 


MICHAEL BAKER, JR., INC. 
The Baker Engineers 

Civil Engineers, Planners, and Surveyors 
Airports—Highweys—Sewage Disposal 
Systems— Water Works Design and Oper- 
ation ity Planning—Municipal Engi- 

neering—Alll Types of Surveys 

Home Office: Rochester, Pa 

es: 


Jackson, Miss. Hamisburs, Pa. 





GILBERT ASSOCIATES, INC. 
Engineers and Consultants 


Surveys—Design—Supervision 
Domestic and Foreign 
Industrials and Utilities 


412 Washington Street, Reading, Pe. 





HUNTING, LARSEN & DUNNELLS 
Engineers 
Industrial Plants — Warehouses — Com- 
mercial Buildings—Stee! and Reinforced 
Concrete —— 
Reports 


1150 Century Bidg., Pittsburgh 22, Pe. 





JUSTIN & COURTNEY 
Consulting Engineers 
Joel B. Justin Neville C. Courtney 
Dams and Power Problems 


Hydro Electric Developments 
Foundations 


121 S. Broad St., Philadelphia 7, Pe. 








F. M. Masters Consulting Foundation Engineers 
G. H. Randall J. R. Giese “ 
C. W. Hanson H. J. Engel | F 7 tion | stipe tlons — engineerin: 
Design and Supervision of Construction ponte — undisturbed sampling o 
Inspection and Re 8 
Bridges, Structures and Foundations 2649 N. Main Steaden ©: tems 
535 Filth Ave. State St. Bids. Ave., M NL J. 
New York, N.Y “ 98 Greenwood Ave ontclair, N. J 


MODJESKI AND MASTERS GREER & MCCLELLAND 


Consulting Engineers 














LOCKWOOD & ANDREWS 
Consulting Engineers 


Industrial Plants, Harbors, Public Works, 
Roads, Airports, Structures, Earthworks 
Mechanical & Electrical 
Reports—Design—Supervision 
Surveys— Valuations 


HOUSTON — VICTORIA 


MORRIS KNOWLES INC. 
Engineers 
Water Supply and Purification 
Sewerage and Sewage ~—— 


Valuations, Laboratory, 
Planning 


1312 Park Bidg., Pittsburgh 22, Pe. 








WHITE, GUYTON AND BARNES 
Consulting Ground- Water Hydrologists 
‘ound-Water Supplies 
Evaluation; ening of New Develop- 
ments; Operational and Maintenance 
Advice; Legal Proceedings; Artificial 
Recharge, Induced River Infiltration, 
Well Interference and Other Ground- 
ater Problems 
307 W. 12th St., Austin 1, Texas 
Tel. 7-7165 


R. C. JOHNSON 
Consulting and Designing Engineer 


1226 Bull St., Columbia 1, S. C. 








Design 
Su 


THE McPHERSON COMPANY 
More and More Members 
Engineers : 
of the Society 


Power Plants 
ervision of Construction Reports 
justria! Plants ppreisals 


Greenville, South Carolina 


are using this Service. 


ls Your Card Here? 











Style 1 


remove. 


Style 2 


in place. 


re-assembly and repeated 


and useful when partially 


Enclosed is $ 


Date 
Name... 


Membership Grade .. 





Preserve your 


PROCEEDINGS-SEPARATES OR MANUALS 


in special 


MULTIPLE BINDERS 


available now in two forms 


for Proceedings-Separates—holds thirty individual 
leaflets securely with wire inserts, easy to install or 


for Manuals of Engineering Practice—has room for 
fifteen pamphlets, attached by wire holders that lock 


These binder covers are designed for easy assembly or 


They are in substantial black fabricoid with gold letter- 
ing on the flexible, rounded backbone, and are stable 


Order form 
American Society of Civil Engineers 
33 West 39th St., New York 18, N.Y. 
: .in payment for... .. 
ings-Sepcrates Binders (Style 1) at $2.00 each 
Manuals Binders (Style 2) at $2.00 each. 


use of reference material. 


or completely full. 








Yow bvacable 


MANUAL OF 
PROFESSIONAL PRACTICE 


Compiled by the ASCE Committee on Private Engi- 
neering Practice. Issued as No. 29 in the Manual of 
Engineering Practice series, this replaces Manuals 5 
and 6 which are no longer available. 


Articles covered in this Manual include Public Service 
and Governmental Employment; Contracts for Service; 
Classification of Engineering Services; Bases for 
Making Charges; Overhead; Re-use of Plans; and 
Estimating Fees for Professional Engineering Services. 


Price $1.00 
discount to members) 


American Society of Civil Engineers 
33 West 39th Street, New York 18, N. Y 


. .copies of Manual No. 29. 


Enclosed is check (or money order) in the amount of $ 


Please send 


1 am (not) a member 


Name . 
Street .. 


State 
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Wm. Ainsworth & Sons, Inc. 11 
Albert Pipe Supply Co., Inc. . 109 
Allis-Chalmers Manufacturing Compeny . 16 and 17 
American Association of State Highway Officials . 110 
American Bitumuls & Asphalt Company . 75 
American Bridge Company ° 6 
American Manganese Bronze Company 95 
American Steel & Wire Company . 21 
Jack Ammann . . ° 95 
Armco Drainage & Metal Products Corp. ‘ 14 
Austin- Western Company . 5 
Barber-Greene Company 91 
Boeing Airplane Company . 87 
Brown & Brown, Incorporated 113 
Bucyrus-Erie Company 19 
Cast Iron Pipe Research Association 102 and 103 
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Complete With Handy 
Engineers Tables 


Loose Leaf and 
Tight Bound 





Level Books, 
Transit Books, 









Cross Section, 
Mining Transit, 
Earth Works 

Field Books 


proof tan imitation leather. 










For Full Information 
Write for Circular D-1115 


WILSON JONES Co. 


FRANKLIN BLVO 


HICAG 24. tut 


ENGINEERS 
Field Books 


Water Repellent 
Paper and Lithographing 


A complete line of Field Books for 
practical men and students in civil en- 
gineering, surveying, and kindred pro- 
Topographical, fessions. Water repellent paper and 
lithographing provide safety in any 
weather. Section sewed with bronze 
coated rustproof wire, bound in water- 
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Control, Salem, 
Oregon: Contr. — 
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STATE OFFICE BUILDING 
PORTLAND, OREGON 
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Contr. — Weston Bro he 









OTHER MASTER BUILDERS 
PRODUCTS IN WHICH CEMENT 
DISPERSION IS EMPLOYED 










HE increasing use of Pozzolith Concrete in such outstanding 
structures as the new Oregon State Office Building is indicative 








of its wide acceptance by leading architects. 





Among the advantages of Pozzolith Concrete are: 
Easier Placeability — for lower placing costs 
Minimized Segregation — for better appearance 
Reduced Shrinkage — for less cracking 
Lower Permeability — for less ‘“‘waterproofing”’. . . later 
Increased Bond-To-Steel — for better construction 
Greater Durability — for lower maintenance costs 





Whatever the type of structure — whether commercial or industrial 
building, public works, bridge, dam or tunnel — Pozzolith pro- 
duces these benefits at lower cost than by any other means. 


Full data on Pozzolith and ACI and ASTM procedures for design, 
specification and production of concrete, on request. 
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ELAND 3, OHIO 








For non-shrink grouting and re- 
integration. 


> 


For “iron-clad’’ concrete—in- 
dustry’s toughest floor. Non- 
colored and 11 colors. 


Cement-base paint of low per- 
meability for protecting and 
decorating exterior and interior 
surfaces of concrete and masonry. 


For tight brick walls. Provides 
good workability with 15-20% 
less water, correct water re- 
tentivity. Contains stearate. 





MASTER & BUILDERS 


Subsidiary of American-Marietta Company TORONTO, ONTARIC 
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IF YOU’RE FROM THE SOUTH... 
specifically Virginia, North Carolina, South Caro- 
lina, Georgia, Florida, Alabama, Mississippi, Ken- 
tucky or Tennessee . . . our plant at Columbia, South 
Carolina, is ready and waiting to serve you. This Co- 
lumbia plant, the fourth of our up-to-date permanent 
pressure pipe manufacturing yards, is equipped to pro- 
duce Lock Joint Prestressed Concrete Cylinder Pipe in 
diameters from 16” to 48”, designed for any pressure 
common to water works practice. The plant’s central 
location in the Southeast makes it possible to deliver 
the completed pipe speedily and economically through- 


out this area. 


SCOPE OF SERVICES—Lock Joint Pipe Company specializes in the pa nu- 
facture and installation of Reinforced Concrete Pressure Pipe for Water Supply 
and Distribution Mains n diameter or 
ill types for Sanitary Sewers, Storm D na, Culverts and Subaqueous Lines 


larger, as well as Concrete Pipes of 


*eeeeeeeeeneneeeseeeeeeeseneeeeeneeeeeeee 


Established 1905 
P. O. Box 269, East Orange, N. J. 
PRESSURE PIPE PLANTS: Wharton, N. J., Turner, Kan., 
Detroit, Mich., Columbia, S. C. 
BRANCH OFFICES: Casper, Wyo. * Cheyenne, Wyo. * Denver, Col. * Kansas 
City, Mo. * Valley Park, Mo. * Chicago, Ill. * Rock Island, Ill. ¢ Wichita, Kan. 
Kenilworth, N. J. © Hartford, Conn. * Tucumeari, N. Mex. * Oklahoma City, 
Okla. * Tulsa. Okla. * Beloit, Wis. * Hato Rey, P. R. © Caracas, Venezuela 


serves the 


SOUTH 


IF YOU’RE FROM ANY OTHER 
PART OF THE COUNTRY EAST 
OF THE ROCKIES ... our three other 
permanent pressure pipe plants located 
at Wharton, N. J.; Detroit, Mich.; and 
Turner, Kansas, stand ready to provide 
for your complete Reinforced Concrete 
Pressure Pipe requirements. All these 
plants are equipped to manufacture the 
most carefully designed modern Con- 
crete Pressure Pipe in a large range of 
standard diameters, and have facilities 
to handle any contract however large 


or small. 








